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Main Features

The WInEEG software runs on a PC (personal computer) and is intended for clinical observation of
EEG, video EEG and ERP/ERD recording for diagnostic of brain diseases. WInEEG software for MS
Windows XP/Vista allows perform an advanced computerized analysis of the EEG on standard personal
computer or Notebook including digital filtering, montage reformatting, spectra and coherence analysis,
ERP and event related de-synchronization analysis, topographic maps and etc.

WInEEG software is designed to work with Mitsar-EEG-201 and Mitsar-EEG-202 amplifiers.

WINEEG is designed for the IBM PC and MS Windows XP/Vista which together define minimal system
requirements. But the program performance significantly depends on capabilities of the computer. Here

are recommended computer specifications:

Minimal - to work with EEG or ERP recording and analysis:

CPU

RAM

HDD

Video Adapter
Monitor
Floppy drive
CD-Writer
Printer

0S

Celeron 850

128 Mb

20 Gb, IDE

SVGA 16 Mb, AGP, accelerator
17"

3.5",1.44 Mb

4x4x32

HP Laser Jet 1020

MS Windows XP

Optimal - to perform different EEG/ERP/ERD processing efficiently:

CPU

RAM

HDD

Video Adapter
Monitor
Floppy drive
CD-ROM
CD-Writer
Printer

OS

Professional - to perform additional processing like independent component analysis (ICA) or wavelet

Pentium 111 800 and higher

256 Mb

40 Gb

SVGA 32 Mb, AGP, accelerator
17”

3.5",1.44 Mb

40 x

8x4x32

HP Laser Jet 1020

MS Windows XP

band power and wavelet coherence analysis:

CPU

RAM

HDD

Video Adapter
Monitor
Floppy drive
CD-ROM
CD-Writer
Printer

OS

Pentium 1V 2000 and higher
2Gb

500 Gb

SVGA 64 Mb, AGP, accelerator
19"

3.5",1.44 Mb

40 x

8x4x32

HP Laser Jet 1020

MS Windows XP/Vista
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For Video EEG - this computer provide synchronously recording of EEG, video from one or two
cameras with on-line MPEG4 compression and audio with on-line MPEG3 compression during at least
48 hours.

CPU Pentium 1V 3000 and higher

RAM 2Gb

HDD 500 Gb

Video Adapter SVGA 64 Mb, AGP, accelerator.

Sound card Any

Monitor 19 “

FDD 3.5% 1.44 Mb

DVD-Writer 8x4x32

Printer HP Laser Jet 1020

0OS MS Windows XP/Vista and Direct X 9.0

,-* *: Attention!!! DirectX 9.0 should be installed.
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WInEEG software Installation

To install WIinEEG software:
1. Insert the CD to the corresponding drive
2. Open folder with name “WInEEG” (or “WInEEGCompact” or “WIinEEGMedium” or
“WInEEGSP”
3. Run SETUP.EXE program.
4. Follow the instruction on the screen

5. Setup program will begin WIinEEG software installation

Welzome to the WinEEG Setup program. Thiz
program will install WinEEG on pour computer.

[t iz gtrongly recommended that you exit all Windows programs
befare running thiz Setup program.

Click Cancel to quit Setup and then cloze any programs you
have running. Click Mest o continue with the Setup program.

WARMIMG: This pragram is protected by copyright law and
international treaties.

IInautharized repraduction ar distribution of this pragram, or any
portion of it, may result in zevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozsible under |aw.

Cancel

6. Press “Next” button to continue installation.
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Choose Destination Location E

Setup will install WinEEG in the following folder.
To ingtall to this folder, click Mext,

To inztall to & different folder, click Browse and zelect another
folder.

Y'ou can choose not ba install WinEEG by clicking Cancel to exit
Setup.

D ezstination Folder

C:\MitzarWwinEEG Browse...

< Back Cancel |

7. Press “Browse...” button if you would like to change location WIinEEG program. Press “Next”
button to continue installation.

Setup Type E
Click. the type of Setup you prefer, then click Mest.

Frogram will be inztalled with the mozt common
aphtionz. Recommended far most users.

" Compact  Program will be installed with minimum required
optiong.

" Custom Y'ou may chooze the optionz you want to install.
Recormmended for advanced users.

< Back | Mewt » | Cancel

8. Select type of Setup you prefer. Press “Next” button to continue installation. If Custom
installation is selected following window will appear on the screen:
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S5elect Components E

Select the components pou want to install, clear the components
you do not want b install.

LCompanents

v Program Executables

4K
203813 K
v Child database 95932 k.
D escription
Space Required: 385518 K
Space Available: 2096832 K.

< Back Memt » Cancel

9. Select components you want to install. Don’t install “Sounds” component if you don’t plan to
use auditory biofeedback. Don’t install “Child Database” component if you will not use
Normative Database including spectra and ERP for children with the age from 7 to 16 years.
Press “Next” button to continue installation.

Select Program Folder E

Setup will add program icons to the Program Folder listed below.
Y'ou may type a new folder name, or select one from the exizting
Folders list. Click Mest to continue.

Program Folders:

Exizting Folders:

ABBYY Lingwa 9.0

Adobe

BurndFree CD and OVD

BurndFree Toolbar

Chaster

Futuremark.

Guardant Developer's Kit 5 - YHIHO34

Hewlett-Packard

HP =l

< Back | Mewt » | Cancel |

10. Type a new folder name if you want. Press “Next” button to continue installation.
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< WinEEG

WinEEG

i Cancel

11. Wait for finish of WIinEEG software installation.

Setup program will begin installation of Mitsar hardware drivers

Boibe pMTe A3bIK YCTAHOBKMH |

Brifiepure AsbIE, KOTOPBIT OY0ET MCNONES0EaH
E MPOLECCE YCTAHOBKM,

()4 I OTreHa

12. Select English language from the list as following:
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" Setup - Mitsar Drivers -

Welcome to the Mitsar Drivers
Setup Wizard

I
LxJ

Thiz will ingtall Mitzar Drivers 2.0 on your compter.

It iz recommended that you cloze all other applications before
continuing.

Click Mest to continue, or Cancel bo exit Setup.

Cancel |

13. Press “Next” button to continue installation.

" Setup - Mitsar Drivers ) Ell

Check the equipment that are going to install
Dirivers far the selected equipment will be inztalled on your compker

v i EEG-201 [~ EEG-202 [~ Rheograph
[~ Jammer |~ EFB I~ Phono I~ T-Moize

< Back I Mest > I Cancel

14. Select required hardware drivers that you are going to install in dependence on your hardware
configuration and press “Next” button.
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" Setup - Mitsar Drivers ol

Connect USE cable m

— Connect USB cable ta the
&H zelected devicels] and cancel
. "Mews Device Found 'Wizard"

that will appear after

\~‘U

1
|

% "

N : \
Sy ot
L

G,

Cancel |

15. Connect USB cable(s) to the selected device(s) and cancel “New Device Found Wizard” the will
appear after connection(s). Press “Next” button.

" Setup - Mitsar Drivers ol :Ell
Attention! m
Soltware Installalion

Press "Mext' and accept

ungigned drivers installation by

[T : prezzing 'Continue anwsay' in
posan it ot of By olimar may gt | L2 ApPEared window,

=
i
2;
i
|

it
il
ik
|

Cancel |

16. Press “Next” and accept unsigned drivers installation by pressing “Continue anyway” in
appeared window(s).
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" Setup - Mitsar Drivers -

]

Installing
Fleaze wait while Setup inztalls Mitzar Drivers on pour computer.

Finizhing installation...

Cancel |

17. Wait for end of driver(s) installation.

' Setup - Mitsar Drivers -|=

Completing the Mitsar Drivers
Setup Wizard

Setup has finished installing Mitzar Drivers on your computer.

Click. Finigh bo exit Setup.

18. Press “Finish” to complete Mitsar hardware drivers installation.



18

Setup program will begin “Guardant” dongle driver installation.

i@ Guardant Drivers (5.12.57) Setup - X

Welcome to the Guardant Drivers Setup Wizard

Select whether you want ta reinztall ar remove Guardant Drivers.

{+ Reinstall "Guardant Drivers"

" Remove Guardant Diivers

Cancel Einizh

19. Press “Finish” to continue installation

i@ Guardant Drivers (5.12.57) Setup

Installing Guardant Drivers

Guardant Drivers iz being installed.

Fleaze wait...

20. Wait for finish of driver installation.
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Setup Complete

Setup haz finizhed instaling *»WinEEG an yaur computer.

Setup can launch the Read Me file and WinEEG. Chaoose the
optiong you wank below,

Click. Finizh to camplete Setup.

21. Press “Finish” to complete Mitsar software installation.
22. Insert the “Guardant” dongle in free USB connector.
23. Windows will detect a new hardware

24. Select Automatic search for the corresponding driver and allow Windows to install it (press
button “NEXT”).

25. Sometimes you will need to reboot computer

After finishing of Setup you need to run WInEEG program. It will ask for automatically search
connected Mitsar amplifiers. If Mitsar amplifiers are not connected now or some problem occurs the
manual search of connected amplifiers can be performed using Setup: Equipment parameters
command.

Is you haven’t Security Key you can open protected functions by Access Codes. The Access Codes are
distributed by Mitsar Ltd. Mitsar will give you these codes by requirement if you have purchased the
corresponding hardware/software configuration.

The Access Codes are unique for each amplifier box and are active if this amplifier box is connected to
computer only. To generate Access Codes it is necessary to know the information about amplifier box
such as its version and its serial number. This information can be found using Setup: Equipment
parameters command. The next or similar string will be displayed in “Amplifiers type” field if the
amplifier box is connected to the computer:

Mitsar 201 version 8 serial number 46
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Equipment configuration H

Arnplifiers type: Mot rezpand!!

[/0 part: |
Sampling rate [Hz]: |

Farameters of Synchronization Port
Synchronization port to which a slave computer is connected: ||:I:|M 1

Ll Lo

Baudrate: |5?EE|I:| ﬂ Murnber of bitz: |B

Parity: |Nn:|r'|e j Stop hits: |4 -

Prezentation dewvice: |

Farameters of port for external marks

=l
Serial port for external marks | MHone j
=l

Baudrate: | 1110 j Mumber of bitz: | 4

Farity: |E\.-'en j Stop bits: |4 -

Graphics acceleration
Method: |Turr‘| off j

[v Synchronization with Yertical Betrace

Access codes

b air: |
Wideo: |

D atabaze |

QO | Cancel

The access codes should be entered to corresponding fields:
Main field is used to open EEG recording function.
Video field is used to open video signal capture function.
Database field is used to open functions of comparison the data with normative database.

Attention!!! The access code is 8-characters string with digits or capital English letters
A and without additional symbols such as space, point, comma and others.
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Mitsar EEG System Overview

There are at least three system configurations that can be used for practical goals:

1. The EEG recording system configuration.
2. The ERP recording system configuration.
3. The video EEG recording system configuration.

Any combination of mentioned above system configuration can be used also.

1. The EEG recording system configuration.

i Amplifier “Mitsar-EEG-201", model 106 or 107
2 ——
Vitsar . MITSAREEG.201|
Keyboard Mit g
_Fpt | Fpz  Fpa~.  ON
Ak | 5 B e
/
JFT F3 Fz F4 FE\
/o (o] 8] ]
{ .
| 13 ¢ 4 T
o] o] o o
\ 75 P3 P Te |
AR B 4] o O/JO
M ON g o / m
OnN .‘"\\_ ’/" N©O

Pal

Flotostunulator

l
# gl

P P
Power ) i
zackeis Power cable i
‘: USE cable

Power adapter
for medical devices

Pawer cable

6
"7
=

cable

Panent

walning
butten

The EEG recording system based on Mitsar-EEG amplifiers.

Pharosrimnlarar
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Commpuater Ammplifier "Bltsar FEG-202" model 401 o0 403 Pharastimulator

PE— —

Mitsar WITSAREEG-202
Keyboard _,/—/\:\. . POWER @
= OM: ™ _Opg

“ Fp1 Fpzr Fp2

/’ o 0O © N\
T F3 Fz F4 Fa |

(oooo\,
J

T3 c2 Cz c4 ‘
/A2
Lo}

I\t pa Pz P4

o]
T4
| © o] ] o] o]
e
9

~ N

I FEY] O
o Z0
=
=
i
o
og
0g o

Lo
a]
~0
[s]
[a]
e}
[w]
0

Flwivstunalator

T L ) B cable

] i Q O/-‘x‘:-
I

T VSE cable

—I Power cable
=

Patienr
Fower adapter WArTng
for medical devices bt

Fower adapter
for medical devices

The EEG recording system based on Mitsar-EEG-202 amplifiers (model 401 and 403).

Compurer Aunplifier "Bhisar-EEG-202" model 404 o0 406 Fhotosmrnalator
—

Vitsar MITSAR EEG 202
Keyboard ¥ R e

~" Fpl Fpz Fp2 ™,
o

> o/ o 0 .
l”EE PUY/ET P Fz FA PR
’, (; °©/o 0 ¢ © o A\
[ )

FC3  FCz  FCA FTB ".
Qo 0

Q Q
I 13 €3 €z C4 T4 I|
o O o 0 0O I
o TP7T CP3 (P:x P4 TP }
,-<'_\.\I ". 0 0 O 0 |
| ‘ | 55 5% 5/
| AN /a2 —
) = 1 0 o2/
\ o] 0 ’ o
anh N ~, _,/ N

Flotostumal atos

l o Q O/ - cable

/
L y |
Pawes n
sockets Fower cable ]’
USR cable I
i =

Panent
Fower adaprer WA
for medical devices buttan

Power cable

o—

.

The EEG recording system based on Mitsar-EEG-202 amplifiers (model 404 and 406).

All modifications of system differ in the connected Mitsar-EEG amplifiers only and include the doctor-
physiologist’s PC (with keyboard, mouse, printer and USB dongle), the EEG amplifiers, the photo
stimulator, the patient’s warning button and the power supply.
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WINEEG software receives the amplified, pre-filtered and digitized EEG signals, stores them to hard
disk of PC for the future processing, process the signals in real-time and displays them on the PC
monitor. All functions of recording and analysis are controlled using the keyboard and the mouse of PC.

2. The ERP recording system configuration.

Computer Aamplafier “Dlstsar FEG 2017 or “Alisar FEG 2007

— S

| Mitsar WITSAR FEG 707
i i, Y POWER @

. Fpz ™
o /S 0 0 0o N\
s poLe \
LG JFT F3 F4  FB
WinEEG o/ B gl o
[ Fmm FC FC4FT8
||' o 0O o O
T3 C3 c4 T4 |
2] o O
P4 TP “

F

T
L0} ]
i
o 0%

0g0F 0% 07 0F OF
To
.00

| g
zZ0

COM T \"‘*-.,__h — '
Yo i "
| &+ O O ha

bl ] USE cable ]
Pawer adapter
for meedical devices
Pa bl —
P
Compurer
=L o
PSYTASK Patient
warming
buttan
’
an COM

The EEG recording system.

This system configuration includes an additional PC (so called stimuli presentation computer). Stimuli
presentation computer is connected with EEG recording computed vie COM ports using null-modem
cable to provide synchronization of signals recording and stimuli presentation. The additional
PSYTASK software developed for Windows XP/Vista presents different stimuli of additional PC such
as images, sounds and text.

PSYTASK software allows prepare pre-defined stimuli presentation protocols and presents these
protocols during ERP recording. During ERP recording PSYTASK software is working in so called
“slave” modes and WInEEG software controls the PSYTASK’s functions by sending the control codes
via COM ports. WINEEG software receives the amplified, pre-filtered, digitized EEG signals, stores
them to hard disk of PC for the future processing and control synchronously stimuli presentation
process.
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3. The video EEG recording system configuration.

Kevhoud

Computer

WinEEG

T VSE cable

Amplifier “Mitsa FFG 201" oo “Mitsar FEG 2027

— S

Mitsar WITSAR ELG 202
‘.‘:\k_ POVER @
—_ -‘_\-‘
Fp1 Fpz Fp2 ™,
o/ 0 0 O R
oy / FT F3 F2 F4 F8
0;/ o 0 o o \
7 OFQ FC: FC4 FTR
o o o o
T3 €3 C: C4 T4
o O O Q
TPT CP} CPr cP4 TP
o 0 O o
TS P3 Pz P4 TE .
MY 9 0 © 0 O 2
= 01 0z o2
(o] o 0o 7 o
3 -
\-.\_“_"_ _.../’/ M
Jls 0L
~ O 0O =

Power adapter
for medical devices

Power cable
Power cabl
Power adapter

The video EEG recording system with one camera.
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Computer Amplifior “Mirea FFG 2017 o0 "Wirean-FEG 2027

Mitsar MITSAR EEG 202
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APl Fer Fpr,
- /0 N,

e + poLy /pr \‘
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|6'3 FCr PO FTB |
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/ [
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" msme[
—— Videao out
Videa cames -
Camera remot
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or adapter
-"'E o e e e
L

Second viden camera

Video out

The video EEG recording system with two cameras.

One or two video cameras and microphone can be connected to doctor’s PC for synchronous recording
of EEG and video movies.

WINEEG software receives the amplified, pre-filtered, digitized EEG signals, stores them to hard disk of
PC for the future processing. WInEEG receives synchronously the signals from cameras and
microphone, compress these signals on-line and stores them to hard disk for future playback and
analysis.

During the work WInEEG and PSYTASK interact with OS and different external modules and drivers
(see figure below).
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Diagram of interaction of WinEEG and PSYTASK software with different external modules and drivers



27

Main Functions

1. EEG Recording.

During recording, EEG and other signals are acquired in digital form by the computer through amplifier
block and displayed on the monitor screen as curves (graphs) simulating those made by a plotter on
moving paper. WIinEEG software includes graphic tools allowing the display of paper speed (mm/sec)
and sensitivity (mV/cm) with 10% accuracy. A user can initiate, stop and resume writing EEG signals
on the hard disk to save them for future analysis. Total record duration is limited only by available disk
space.

A video signal from a camera connected to the computer can be recorded synchronously with EEG. The
best results will be if analog or digital camera connected to corresponding video capture card is used. In
this case video signal is compressed on-line that decrease required disk space and increase possible total
recording time. The night video EEG monitoring can be performed if video camera with infrared
illuminant is used. Video capture can be continuous or can be turned on and turned off manually many
times. The video EEG can be played back in moving paper emulation mode. User interface provides a
fast access to any part of EEG and video record. Video signal can be recompressed off line. Any
selected part of video signal can be deleted to decrease total space. Any selected part of EEG and
corresponding video signal can be copied to another smaller file to prepare the data for writing to CD. A
free distributed video EEG viewer is available. It is similar to WIinEEG programs and includes all
functions for visual analysis of video EEG data you need.

2. Visual EEG Analysis.

After finishing EEG acquisition, it is possible to analyze stored data visually. During both data
acquisition and visual analysis, EEG signals are displayed in plotter-like mode. Also, the visual analysis
mode enables manual measurement of signal parameters (intervals and amplitudes), horizontal and
vertical (speed and sensitivity) scaling, marking sites of interest, removing artifacts, etc.

3. EEG Processing.
WINEEG includes the following methods of EEG analysis:

1) Digital EEG filtering.

2) Artifacts correction based on PCA or ICA decomposition and spatial filtering.

3) Automatic artifacts detection and elimination.

4) Automated dipole based spike detection.

5) Spectral and coherence analysis (including topographic power and asymmetry mapping)

6) Analysis of EEG indices.

7) Topographic mapping of instantaneous scalp potential values, spectral parameters and etc,
using 2-D (spherical spline) or 3-D (LORETA) methods.

8) Source dipole localization

9) Event-related potentials.

10) Event-related EEG de-synchronization.

11) Event-related EEG coherence.

12) Event-related wavelet band power.

13) Event-related wavelet coherence.

14) The spectra of EEG independent components.

15) Single trial independent components analysis of ERPs
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16) The grand average spectra of EEG independent components.

17) The grand average ERPs of independent components.

18) Exporting the data to ASCII file for analysis by another statistical package.

19) Computing of grand average EEG spectra, grand average EEG coherence, grand average ERP,
grand average ERD for selected set of observation.

20) Comparison of EEG spectra, EEG coherence, ERP and ERD for different subjects (groups of
subjects) or condition with the simplest estimation of statistical significance of differences.

21) Batch data processing. It helps to compute a lot of different spectra, ERP, ERD automatically

and etc.
Artifacts AIT\ifﬂ'ETS Automated Other EEG file
detection and (fm:.ecltil_olltl ‘ spikes related
marking Fpatial Tuiter detection processing
calculation)
iT
Playback
Tmport data
—|_, ASCT file
EEG datafile Export EDF file
Data
aquisition T
¥ Spectral Spectra Database of
_— . ] e [+ — —
analysis file spectra
Database of
observation
Event related ERP e Database of
potentials file ERP
Independent ICA
component fil
analysis e
Other data Data Dﬁmb"_ﬁe e
e file e - -+ processing
processing -
result

Data flow functional diagram

4. Composing a Final Report.

To create a final report, WIinEEG has a built-in window text editor with standard text functions,
including block operations. The patient card is automatically added to the report. There is also a help
menu enabling automatic inclusion of standard formulations in the text. The final report can be prepared
using MS Word. Both the patient card and pictures and tables of processing results can be inserted into
final report text.

5. Printing EEG Fragments, Processing Results and Report Text.

WINEEG enables high-quality graphic printing of EEG signals and processing results on many of the
most popular color or black-and-white printers. When printing EEG signals, absolute horizontal and
vertical scales (paper speed, mm/sec, and sensitivity, Ohm/cm) are maintained with 10% accuracy.
Color printing maintains hues when printing spectra, graphs and maps. Monochrome printers replace
hues with gray levels.
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6. Maintaining EEG Database and Processing Results.

WINEEG has a built-in database for simplifying data save and search. Using this database is not
mandatory, but it provides features that are often useful. These include automatic conditional data
search, long file archiving and record restoration tools, and dividing the whole set of EEG records into
several independent databases (which may be placed on different changeable magneto optical disks or
CD of large capacity).

Recording Off-line analysis
EEG i ]
Raw EEC spectra ERI
database database
database file Off-line
processing [ |
i_ > EEG specira ERD
__________ working folder working folder
Raw FEG
working folder
EEG mdices ERCoh
database database
| |
FEG mdices ERCoh
working folder working folder
ERFP Auto, Cross
database colrelation
| |
FRP Auto, l{'_::iu:-ss
orkine folder correlation
R working folder

WInEEG software database structure

Whole database is divided on two parts: EEG recording database and EEG processing results database.
EEG recording database includes “raw EEG database file” — the list of EEG observations and “raw EEG
working folder” that is the storage of EEG data files and corresponding video movies files and final
report files. Off-line EEG processing results database includes six independent storages (see figure 6).
Each of storages consist of “processing results database file” — the list of records and corresponding
working folder using for writing “processing result files”.
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Quick Start

The following steps describe briefly how to acquire an EEG and to create a final report:

1). Place the electrodes on the patient's head. For a normal investigation 19 electrodes are placed using
the International 10-20 system. Also a "common point” electrode, "N" electrode and reference
electrodes must be placed.

bipolar or monopolar montage is used. If EEG is assumed to be recorded in reference to ears two

reference electrodes are placed on the ears. A reference electrode can be placed on the forehead
and connected to Al or A2 input (the appropriate electrode is provided in the set) and a corresponding
montage is set in the program. EEG signal quality depends on paying special attention to the placement
of common point and reference electrodes.

i*: Attention!!! Common point and reference electrodes are to be placed in any case, whether

2) Connect the electrodes to their respective inputs on the front panel of the amplifier block.

3) Set the electrode impedance checking mode using Recording: Impedance command. If the
impedance value is satisfactory (less than 5 kOhm), close the Control of Electrode Impedance dialog.
Otherwise re-install electrodes showing excessive impedance.

4) Run the File: New command. - Fill in the patient card, choose a montage and check it. When these
actions are completed successfully, a new EEG window will be displayed on the screen.

5) Run the Recording: EEG Monitoring command. Visually check the quality of the live EEG
displayed in the new window. If any channel is acquiring EEG poorly, re-install the corresponding
electrode(s). Check EEG acquisition quality using a monopolar montage, without averaging.

6) Run the Recording: EEG Recording command to start recording signals to a file. To stop
recording, run the Recording: EEG Recording command once more. One fragment of the EEG will be
recorded. Record another fragment if necessary. Before recording a fragment its name should be set
using the Fragment list on the Recording bar Input Control Toolbar. If photo stimulation is
necessary, set its frequency using arrows in the PS Frequency field of the Recording bar, start the
EEG fragment recording, turn the photo stimulator on using the Recording: Photostimulation (on/off)
command, wait for the time needed, change the photo stimulation frequency or turn the photo stimulator
off, and so on. After finishing the photo stimulation procedure, stop EEG recording.

7) Stop EEG acquisition using the Recording: Stop command.

8) Save the newly created EEG file into the database using the File: Save command.

9) Remove the electrodes and let the patient go.

,-* *: (Attention!!! To avoid data loss, do not carry out Step 9 before Step 8).

10) Analyze the newly recorded EEG. (See EEG window).

11) Open the Final Report window using the Analysis: Final Report command.
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12) Compose the final report and save it to the database using the File: Save command.

13) Print the final report and illustrative fragments of the EEG using the File: Print command.

14) Close the WIinEEG window using the File: Exit command.

Note. The EEG recorded to the database is the raw one, acquired using monopolar montage in relation
to reference electrodes, with the bandwidth 0.5 - 30 Hz for "Mitsar EEG-2" or 0.15 - 70 Hz for "Mitsar
EEG-3". But the EEG displayed on the screen is reformatted and filtered according to the montage

parameters that have been set (see Setup: Montage List command). The raw EEG data may be
reformatted into any montage, without limitation.

Data Archiving

Don't forget the main difference between "paper" and "paperless™ technologies. By recording an EEG on
a paper sheet and putting it in a bookcase, you can be absolutely sure it will be stored safely unless a
catastrophe happens or an untidy colleague accidentally throws the EEG record in a dustbin. We of
course assume that you have effectively arranged your EEG records so you can find any particular one
among all the others, quickly and easily. Paperless technologies help avoid storing kilometers and
kilograms of paper on bookshelves and also simplify searching for necessary records. But it is too soon
for you to relax.

Unfortunately, practically no operating system enables 100% safe data storage. Moreover, magnetic
media are sensitive to damage by different external factors, either mechanical or electromagnetic.
Operating systems and environments on a computer hard disk are even more sensitive given additional
damaging factors such as computer viruses, abuses, hardware (especially hard disk) and software
failures. If you think your computer performance is stable enough, don't rush to calm yourself.

Remember your friends and colleagues who have been working on a PC for a year or longer? Do they
ever complain that documents, graphs, tables or other data, having taken plenty of time to obtain, were
"lost" or "cannot be read"? You should listen to them, because your unique experimental data, from one-
time procedures - or your own creative results - is the most valuable information of all.

Modern computer technologies allow development of highly robust storage systems which are, however,
very expensive to apply in medicine. So, data archiving (duplication) is the only way to save results of
your work. Remember also that the capacity of your hard disk is limited, so sooner or later there will be
no free space in which to continue working.

So, in case we succeeded in persuading you that accurate archiving and duplication of EEG data is
necessary and inevitable, here are some words about magnetic media.

Of course, copying EEG files to floppy disks is the easiest way, but also the most expensive. CD or
DVD Writers are the most convenient and relatively cheap. A CD or Writer costs $30-50, and a 700 Mb
optical disk and 4.7 Gb DVD disk costs less than $1. So we recommend this device for EEG archiving.

Finally, what to archive?

EEG files, of course, are most valuable - and, in a number of cases, unrecoverable. After system setup,
these files will be stored in the “\DATA” folder and named as D0O000001.EEG, D0000002.EEG,
DO0000003.EEG, etc. These names are assigned automatically by the built-in database. Final report texts
are also stored as DOO0O00001.RTF, DO0000002.RTF, DO0000003.RTF or DO0000001.DOC,
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D0000002.DOC, D0000003.DOC, etc. Processing results, such as power spectra or EEG indices (.SPC
and .IDX files respectively) can also be of a certain value.

In addition, there are database files eegbase.dbf, spcbase.dbf, idxbase.dbf, erpbase.dbf, bfbbase.dbf, etc.,
in the WIinEEG working directory. These contain information necessary for automatic data searching
and also links to data files. If you have EEG files or processing results stored, it is always possible to
restore database files, but it can take plenty of effort. So we recommend archiving database files
regularly.

Note that the placement of database and EEG files is not fixed and can be modified by user. So,
additional attention may be needed to archive and duplicate data properly.

Digital EEG Filtering

WINEEG software offers at least two methods of digital EEG filtering.

The first method is used to define the bandwidth and to suppress AC line interference at 50 (60) Hz. It
uses filters with infinite impulse response (IIR) characteristics that most accurately simulate the RC
circuits used in "paper" chart recorders. In other words, IIR filters allow EEG recordings that most
closely mimic results achieved by means of "paper” chart recorders. IIR filters with different order are
used for various goals. Low cut filters are first-order so signal suppression outside the pass-band is small
- 6 dB per octave. High cut filters are second-order. They signal suppression at stop-band is equal to 12
dB per octave. All notch filters are twelfth-order. This filters have the high suppression of at 50 (60) Hz
— more then 40 dB. The notch filters with different stop-band can be used in dependence on settings: 45-
55, 40-50, 35-65, 55-65, 50-60 or 45-75 Hz. The additional combinations of filters are also available 45-
55 & 95-105, 40-50 & 90-110, 35-65 & 85-115, 55-65 & 115-125, 50-60 & 110-130 or 45-75 & 105-135
Hz. The last combinations of notch filters can be used for suppression both first and second harmonics of
AC line interference.

Parameters of filters mentioned above can be set in the montage parameter list or by means of the Filters
bar. The disadvantage of these filters is that they shift signal phase.

The second method can be used to detect signals in a certain frequency range, for example, when
calculating event-related EEG de-synchronization. It uses filters with finite impulse response (FIR).
They provide significant signal suppression outside the bandwidth of interest and do not shift signal
phase. Filter parameters can be set by means of the Setup: EEG Bandranges... command. The
disadvantage of these filters is that they take a long time for calculations so they can not be used for real
time EEG acquisition.

Electrooculographic artifacts correction

The method of electrooculographic artifacts correction based on linear regression method in the time
domain. It is very helpful if there are many artifacts related eyes blinks. To use this method an additional
signal (electrooculogram) should be recorded. The electrooculogram (EOG) is recorded using two
additional electrodes placed higher and below eye and connected to additional EEG channels (for
example Fpz and Oz sockets). In this case a montage should include one additional bipolar channel Fpz-
Oz.

During the processing WIinEEG program using threshold criteria will automatically detect time intervals
in which eye blinks were observed. Using this data WInEEG program calculates coefficient of influence
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of EOG for each EEG channel separately. Finally WinEEG program subtracts EOG signal multiplied in
corresponding coefficient from EEG signal. This correction procedure can be performed using Analysis:
Remove EOG command.

Attention!!! The quality of work of this correction procedure depends on quality if EOG

recording. The EOG and EEG signals should be recorded using the same frequency bands.

Because additional artifacts can influence on quality of correction of eye blink artifacts the
visual inspection of its result should be done.
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Correction of EEG artifacts

Eye blink artifacts and some other artifacts can be corrected using this procedure even if the EOG signal
was not recorded. This method based on blind source separation procedure from multi-channel EEG data
and spatial filtering of some components of EEG signal. The input data is manually selected time
interval including artifacts. Blind source separation can be performed using both principal component
analysis (PCA) and independent component analysis (ICA) methods. After the decomposition of milti-
channel signal the components of signal related to artifacts are selected manually based during the
analysis of their topographies and waveforms of components. The components corresponding to artifacts
are cleared (set to zero) and corrected EEG waveforms are computed by multiplying artifacts
topographies matrix and new components set. In fact a spatial filter performing equivalent
transformation is calculated and applied to raw EEG. This correction procedure can be performed using
Analysis: Artifacts correction and Analysis: Artifacts correction using templates commands. At last
case the artifacts related components are selected automatically using criteria of similarity to predefined
artifact topography templates.

More information concerning this method can be found at: Jung T., Makeig S., Humphries C., Lee T.,
McKeown M., Iragui V and Sejnowski T. Removing electroencephalographic artifacts by blind source
separation. // Psychophysiol. 2000, V.37, P.163-178.

It should be emphasized that the quality of artifact signal correction depends on a possibility to separate
the blind source signals related to the artifacts. Theoretically the artifact related signals usually correlate
with brain signals. As results there is no way to separate pure artifact related components. That is why
some EEG signals will be suppressed also by this method. Our studies are shown that this method will
suppress EEG and ERP signals for the frontal recording sites (Fpl and Fp2 channels) to a marked
degree. These studies are shown that ICA method will give smaller signal distortions in comparison with
PCA method.

Attention!!! The quality of work of this correction procedure depends on selection of time

interval used for estimation of spatial filter matrix. That is why the visual inspection should

be done after performing this procedure. If the results of artifact correction are not
satisfactory another time interval should be selected for analysis.

Automatic and manual artifacts elimination

WInEEG program includes different artifacts detection procedures. The simplest way is a visual
inspection of EEG record and marking or removing the time intervals including artifact related signals.

Long term artifacts can be constantly removed from EEG recording. Following steps should be done to
remove artifacts.

1. Find the time interval including artifact related signals by visual inspection.

2. Select the time interval using vertical markers (see Chapter 15.7.7).

3. Run command “Clear” from menu “Edit”.

WInEEG software will remove selected time interval from EEG recording and length of EEG file will
decreases.

This method of removing artifacts related time interval has some disadvantage. The additional artifacts
related to transient response of band pass and notch filters in EEG recording parts joint time moments.

Another manual procedure does not remove artifacts related time intervals from EEG recording but
marks it only. These time intervals will exists in EEG recording but will be eliminated from processing
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during EEG spectra, ERP, ERD, wavelet band power, wavelet coherence and independent components
computation. Following steps should be done to mark artifacts.

1. Find the time interval including artifact related signals by visual inspection.
2. Select the time interval using vertical markers.
3. Run command “Cut” from menu “Edit”.

The time interval will be marked by horizontal blue bar placed on the bottom of EEG window. Marked
time interval can be recovered.

The automatic artifact detection procedures base on comparison of any parameter of EEG signal with
defined threshold. If this parameters of EEG for given time interval is higher then threshold then this
time interval is marked as artifact and eliminated from further processing.

Most power artifact detection and marking procedure is implemented in Analysis: Mark Artifacts
command. This procedure makes three independent EEG signal parameters comparison with defined
thresholds:

1. The comparison of absolute voltage of signal with the threshold.

2. The comparison of amplitude of slow wave in defined frequency band with the threshold.

3. The comparison of amplitude of fast wave in defined frequency band with the threshold.
This procedure can be performed many times independently.

Command “Mark Artifacts...” from submenu *“Analysis” runs this procedure. Search and rejection
artifacts” dialog will appear on the screen and allows enter or change parameters of automatic artifact
detection.

EEG Indices
The section describes the algorithm for analyzing EEG indices and its features.

We should note that the method of EEG index analyses implemented in this software is more a research
method than a standard routine. That is why we recommend using this method only if you realize quite
clearly what parameters and algorithms are used and what they mean.

We define an EEG index as the percentage of time that EEG potential fluctuations occurred within a
given frequency range. In other words, if we have defined four standard EEG frequency bands (alpha,
beta, theta, and delta) then, after analysis of recording interval, four indices will be calculated for each
EEG channel, representing percentages of time when the potential fluctuations had frequencies lying
within the given ranges.

There is no standard algorithm for calculating EEG indices, so two methods are implemented in the
WINnEEG software: the first method is based on detection of zero crossings for half-wave period
calculation; the second one - on detection of local peaks. In either case one additional parameter is used:
this is the minimum (threshold) signal voltage for rejecting low-amplitude potential changes. So a zero
crossing will be considered valid if there are two time readouts such that the signal voltage should
exceed the threshold for the first readout, and fall below the threshold for the second one (for opposite
polarity signal intervals, simply invert the threshold and signal relationships). Besides that, the potential
values for time readouts placed between the above-threshold readouts found, should not exceed the
threshold value. In other words, low-amplitude potential fluctuations are ignored in order to eliminate
amplifier noises and external ones from the analysis. When detecting local peak values, also only those
exceeding the given threshold are taken into account.



36

The threshold potential may be set as an absolute value (in microVolts) or as a relative one. In the
relative case the standard deviation of the signal potential about zero is calculated and half of this value
is accepted as the threshold.

Finally, raw EEG recordings are not used for processing, only those reformatted and filtered according to
the user-selected parameters established in the active montage.

Following diagram illustrates consequence of processing and analysis steps.

EEG indices analysis functional diagram
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Therefore, EEG indices calculation results depend on the processing parameters (set using the EEG
Bandranges... command or in the Parameters of EEG indices computation dialog) and also on the
montage parameters.

While defining limits of the EEG frequency bands should not cause any difficulties, selecting parameters
for the indices can be quite highly counter-intuitive.

If the threshold is too low (could be as low as zero), half-waves will be selected if there are any
fluctuations of the signal. Taking into account that real amplifiers have some level of self noise and that
there is also other noise detected in a number of cases, such a low selection of the threshold may well
lead to detection of high-frequency oscillations, including some with a frequency exceeding 30 Hz. On
the other hand, if a high threshold value is set, low-amplitude oscillations (beta-rhythm most likely) will
be lost. In addition, these algorithms are unstable in the presence of circuit noise if its level is significant.
So it is impossible to offer unified recommendations for choosing the optimal amplitude threshold setup,
especially in view of the dependence of noise level on montage parameters and the notch filter use. Here
we list a set of parameters that is optimal from our point of view: low-frequency filter 30 Hz, notch filter
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50 Hz is on, absolute peak-to-peak threshold 3 uV. The peak-to-peak threshold should be chosen to
exceed the amplifier noise level for the chosen bandwidth.

Selection of half-wave detection algorithm is also not trivial.

If you use the algorithm based on zero crossing detection, processing will detect low-frequency high-
amplitude oscillations caused by signal baseline fluctuations generated by motor or vascular artifacts.
The influence of artifacts can be reduced by choosing a lower frequency limit. We recommend the value
of 0.1 sec (or 1.5 Hz). Unfortunately, even in this case estimated EEG indices would be offset towards
the low frequency range. For example, high-frequency low-amplitude signal oscillations in the beta
range are often observed against high-amplitude low-frequency potential fluctuations. In this case, the
zero-cross half-wave detection algorithm will not detect the high-frequency signal components.
However, at the same time, the results obtained by means of this algorithm will correspond better to
those of spectral analysis, although not precisely.

On the other hand, the algorithm of half-wave detection from local extremes is less sensitive to motor
and vascular artifacts and is also more sensitive when detecting high-frequency low-amplitude signal
oscillations. The results of EEG indices analysis by means of these methods are the closest to visual EEG
estimations. Though this method leads to some offset of the indices toward the high-frequency range, we
consider it to be the most stable. But, unfortunately, this approach is used practically nowhere and seems
to be original. That, certainly, is a significant disadvantage for its implementation in routine
encephalographic investigations.

So, if you still have not given up EEG indices analysis, here are some recommendations that of course
must not be considered as dogma:

1) Choose the bandwidth (we recommend 0.1 sec for low cut and 30 Hz for high cut).

2) Turn on the notch filter.

3) Set the absolute threshold near 3 uV.

4) Choose an appropriate algorithm of half-wave detection (the local extreme-based algorithm has
a number of advantages but if you use it, further comparison of results with the limited, existing
data will be complicated). The algorithm choice, therefore, is defined by your goal.

5) Either fix the chosen parameters once and for all, or systematically investigate the dependence
of results on control parameters. Don't try to manipulate parameters in order to reach a certain
local goal: for example to prepare a remarkable illustration for your EEG description.

6) A final reminder: there are no standards or norms for the methods of EEG indices analysis.

EEG Power Spectra

This section describes the algorithm of power spectral computation.

We assume you are already acquainted with theoretical basis of spectral analysis. If not, you can find
complete information in the book by J.Bendat, A.Pirsol «Random data. Analysis and measurement
procedure», John Wiley and Sons, NY 1986, 540 pp. As for the practical use of EEG spectral analysis in
the diagnosis of diseases, you can read specialized journals such as «Electroencephalography and
Clinical Neurophysiology».

Following diagram illustrates consequence of processing and analysis steps.
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Power spectra analysis functional diagram
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We will briefly describe the features of power spectral calculation algorithms implemented in WIinEEG.
Suppose that we process a single interval of an EEG record:

1)
2)

3)

4)

5)

6)
7)

First of all, the source EEG record interval is reformatted and filtered according to the active
montage parameters (i.e. the montage currently selected by the user).

Channels not included in the list of channels to process are excluded from the reformatted and
filtered multi-channel record.

The entire record interval is divided into equal parts (epochs). The length of an epoch is defined
by adjusting the Epoch Length parameter in the menu displayed by Analysis: Spectra. Epoch
Length may be set equal to 1, 2 or 4 sec. Overlapping of the epochs is also set as a parameter
when dividing the record interval into epochs. If Overlapping is set equal to 50%, beginning with
the second epoch each, the first 50% of each epoch overlaps the final 50% of the previous epoch.
After the interval is divided into epochs, separate calculations are performed for each channel.

For each EEG epoch, polynomial trend parameters are computed and the trend is compensated.
The order of the polynomial trend is set by means of the corresponding parameter and can be
chosen from 0 to 5. If zero trend order is chosen, only the constant (DC) component is eliminated.
To suppress energy infiltration through filter side lobes, each epoch is smoothed by a time
window. Bartlett, Hanning and Welch time window types can be selected. If a rectangular time
window is used then energy infiltration through side lobes would not be suppressed (and in this
case there would be no sense in using half-overlapping analysis epochs).

The power spectrum is computed by means of "quick Fourier transformation™.

For the frequency interval set by the Low-Frequency Band parameter, signal power is calculated
and compared with the Maximal Low-Frequency Signal Power parameter value. If the power
calculated exceeds that set by the last parameter then the EEG epoch is treated as an artifact. To
cancel artifact elimination, select zero (0.25Hz) limits of Low-Frequency Signal Range
parameter. Note that an EEG epoch is treated as artifact if low-frequency signal power exceeds the
limit value for any of the channels.
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8) Finally the average spectrum is calculated for each separate channel over all non-artifact EEG
record epochs in the single interval.

You may think choosing EEG spectral analysis parameters is too cumbersome. If so, we recommend you
use a standard parameter set: epoch length - 4 sec, 50% overlapping, zero order of polynomial trend,
Hanning time window, 0.2-1.25 Hz range of low-frequency signal, 200 mkV? maximal low-frequency
signal power. The duration of the analyzed interval should not be less than 10 sec (for at least 4 epochs
to be averaged). Use other settings and parameter values only when needed to obtain data compatible
with that described in the literature.

EEG power spectra dynamics, EEG coherence, EEG phase spectra, bi-spectra and bi-coherence can be

computed and saved together with EEG power spectra but auto and cross correlations are computed
separately and saved in another file.

Event-Related Potentials

This section describes the main features of the event-related potential (ERP) acquisition tool. (We
assume you are familiar with the ERP method.)

WINEEG permits recording the simplest long-latency visual evoked potentials (evoked by a photo
stimulator flash) as well as event-related potentials (ERP_, such as P300 wave, mismatch negativity
(MMN), conditionally negative variance (CNV) and many others. In evoked response measurements, an
additional computer is used as a universal device for presenting visual and auditory stimuli. It is
connected to the WIinEEG computer by a null-modem (link) cable through the COM1 or COM2 serial
port in order to synchronize stimulation and EEG recording. The stimulus-presenting computer should
use PSYTASK 2.x software working in concert with WinEEG. In addition, a pushbutton connected to
the ECG channel input or to “digital input” (in dependence on amplifiers type) can be used for
monitoring user response.

Although EEG is being recorded non-stop during the whole investigation, non-overlapping EEG
intervals (trials) will be selected for ERP calculation, for synchronizing signal, and used for ERP
summation. If photo flash ERPs are recorded then trial length and pre-stimulus interval duration are set
as processing parameters. In this case you may calculate ERPs for a selected EEG record interval, for the
whole record, or for each fragment separately.

If an additional stimulus-presenting computer is used, trial length is defined by a protocol set in the
PSYTASK program. In this case one trial can present more than one stimulus. Several different ERPs are
calculated for different trial subsets. To sort trials into subsets, special trial labels (arbitrary integer
numbers) are also set in the stimuli presentation protocol.

Artifact records are eliminated during ERP calculation. For cognitive ERPs, the patient response is also
analyzed: reaction time and percent of error are calculated separately for each trial subset.

Following diagram illustrates consequence of processing and analysis steps.
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ERP analysis functional diagram
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Finally, you can average ERP over a group of patients selected from the database.

Event-Related EEG De-synchronization and Coherence

Event-related EEG de-synchronization (ERD) and event-related EEG coherence (ERCoh) are computed
similarly to ERPs (see above). ERD and ERCoh can be calculated only for EEG files recorded together
with stimulus presentation by PSYTASK program on an additional stimulus-presenting computer.

Below we describe the algorithm of ERD computation (see Kalcher J. Pfurtsheller G. Discrimination
between phase-locked and non-phase-locked event-related EEG activity // EEG and Clin. Neurophysiol.
1995, V. 94, P.381. and G. Pfurtscheller, F.H. Lopes da Silva. Event-related EEG/MEG synchronization
and desynchronization: basic principles // Clinical Neurophysiology. 1999, V. 110, P. 1842-1857.). The
method of ERCoh is not common at present but it is described, for example, in: Shibata T., Shimoyama
I., Ito T., Abla D., lwasa H., Koseki K., Yamanouchi N., Sato T., Nakajima Y. The synchronization
between brain areas under motor inhibition process in humans estimated by event-related EEG
coherence // Neurosci. Res. 1998, v.31., p. 265-271.

Event-related EEG de-synchronization and synchronization (ERDS) is calculated by several steps:

1) To reduce the affect of the common referent, source EEG is reformatted to average weighted
referent (do not forget to use a montage containing an average weighted referent AvW).

2) The signal for a given frequency range is detected for each EEG fragment (trial) by means of
digital band pass filters (do not forget to turn band pass filter on).

3) To reduce the influence of ERP components on ERDS, averaged ERPs are computed over the
trial to be then subtracted from each trial.

4) To assess EEG signal power dynamics for a given frequency range, for each time readout (bin)
the values are squared and averaged over all trials.
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5) To reduce data dispersion, the EEG power dynamics is smoothed by moving average with
averaging epoch width (optimally 100 ms or 25 bins).

6) ERDS is calculated as percent of signal power change for each bin in relation to average power
during the prestimulus interval (R):

((P(i) - R) / R) x 100%

The signals obtained are then averaged similarly to ERPs.

Following diagram illustrates consequence of processing and analysis steps.
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Wavelet ERP and Wavelet Coherence Analysis

The wavelet ERP and wavelet coherence analysis is performed similarly to cognitive ERP computation,
wavelet ERP and wavelet coherence analysis can be performed only for EEG files recorded together
with stimuli presentation by PSYTASK program on an additional stimulus-presenting computer.

These methods is based on signal power and coherence dynamics assessment for the given frequency
range by means of source EEG wavelet decomposition. Usually Morlet’s wavelet transform is used for
signal decomposition. Detailed description event-related band power computing can be found in Tallon-
Braudry C., Bertrand O. Oscillatory gamma activity in humans and its role in object representation //
Trends in Cognitive Science 1999. V.3., No 4, P.151-162, and detailed description the algorithm of
wavelet coherence computation is present in R. Saab, M.J. McKeown, L.J. Myers, R. Abu-Gharbieh. A
Wavelet Based Approach for the Detection of Coupling in EEG Signals // Proceedings of the 2
International IEEE EMBS Conference on Neural Engineering Arlington, Virginia - March 16 - 19, 2005.
P.616-620
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Recording and analysis of ERP, ERD, ERCoh Wavelet Power and Wavelet coherence.

This chapter includes a brief description of method of recording and analysis of ERP, ERD and ERCoh.
More information can be found in PSYTASK user manual and in the next chapters of this manual:
EEG window, ERP window, Analysis: Compute ERP... command, Analysis: Compute ERD...
command, Analysis: Compute ERCoh... command, Analysis: Compute Wavelet... command,
Analysis: Compute Wavelet coherence... command, Stimuli Presentation Program List dialog,
Parameters For Event-Related Potential Computation dialog, Parameters For Event-Related De-
synchronization Computation dialog, Parameters For Event-Related Coherence Computation
dialog, Wavelet Decomposition dialog, Wavelet Coherence dialog, Choose Group Differences
dialog, Artifact Rejection Thresholds dialog, Subject Response Processing Parameters dialog,
Export and Import the data, Batch data processing, Select List of Channels dialog, Results of
Averaging And Subject Response Processing dialog, Graphics Page Format Dialog, EEG
Bandranges dialog, Parameters of Bandpass Filter dialog and Equipment Configuration dialog.

The ERP and other mentioned above studies can be performed if EEG is recorded synchronously with
stimuli presentation. The additional signal from special micro switch can be recorded for estimation of
reaction time and task performance. The auditory and visual stimuli can be presented by PSYTASK
program developed by Mitsar Ltd or by conventional stimuli presentation software (for example
Presentation or E-Prime program). An additional computer is used for stimuli presentation. Both
computers should be connected by null-modem cable.

Equipment preparation for performing ERP studies.

The preparation of computers for ERP studies will be describe below only for using the PSYTASK
program for the stimuli presentation. The information concerning preparation of computers for using
other presentation software can be found in corresponding user manuals.

1. Installation and preparation PSYTASK program.

1. Install PSYTASK program. To do this installation insert CD with PSYTASK setup program and
run SETUP. Follow the instruction on the screen.
2. Run PSYTASK program.
3. Perform Modify Synchronization Parameters (Windows XP) command and check parameters of
Serial Port for External Synchronization. The default parameters are the next:
Baud Rate — 57600,
Word length — 8,
Stop bits -1
Parity - NONE
You can change these parameters. But in this case you should change them in WIinEEG program
also (see Setup: Equipment configuration command).

2. Testing the synchronization of computers.

4. Perform Switch to Slave Mode command of PSYTASK program.

5. Perform Analysis: Stimuli Presentation Programs command of WIinEEG program

6. Click “Update” button. If synchronization COM ports are defined correctly the progress bar will
display a process of transferring of task protocols from PSYTASK program to WInEEG
program. Otherwise WIinEEG program will report that the slave computer doesn’t respond.

7. Change the COM ports and their parameters if it is necessary using Modify Synchronization
Parameters command of PSYTASK program and Setup: Equipment configuration command of
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WINEEG program and perform 4-7 steps. It is necessary to find correct combination of COM
ports.

Attention!!! It is necessary to perform steps 4-6 every time when the list of tasks or their
parameters is changed in PSYTASK program.

Attention!!! PSYTASK program is able to send correct task protocols. Please be attentive
and check newly added task protocols before updating list of protocols for WIinEEG
program.

Carrying out of ERP studies.

1). Place the electrodes on the patient's head. For a normal investigation 19 electrodes are placed using
the International 10-20 system. Also a "common point” electrode, "N" electrode and reference
electrodes must be placed.

bipolar or monopolar montage is used. If EEG is assumed to be recorded in reference to ears two

reference electrodes are placed on the ears. A reference electrode can be placed on the forehead
and connected to Al or A2 input (the appropriate electrode is provided in the set) and a corresponding
montage is set in the program. EEG signal quality depends on paying special attention to the placement
of common point and reference electrodes.

i*: Attention!!! Common point and reference electrodes are to be placed in any case, whether

2) Connect the electrodes to their respective inputs on the front panel of the amplifier block.

3) Set the electrode impedance checking mode using Recording: Impedance command. If the
impedance value is satisfactory (less than 5 kOhm), close the Control of Electrode Impedance dialog.
Otherwise re-install those electrode(s) showing excessive impedance.

4) Run the File: New command. - Fill in the patient card, choose a montage and check it. When these
actions are completed successfully, a new EEG window will be displayed on the screen.

5) Run the Recording: EEG Monitoring command. Visually check the quality of the live EEG
displayed in the new window. If any channel is acquiring EEG poorly, re-install the corresponding
electrode(s). Check EEG acquisition quality using a monopolar montage, without averaging.

6) Run the Recording: EEG Recording command to start recording signals to a file.

7) Run the stimuli presentation program using the Recording: Stimuli Presentation Program
command.

8) Use the Recording: Pause command to temporary stop EEG recording and stimuli presentation if it
is necessary. Use Recording: EEG Monitoring command to continue EEG recording and stimuli
presentation.

9) Stop EEG acquisition using the Recording: Stop command.

10) Save the newly created EEG file into the database using the File: Save command.

11) Remove the electrodes and let the patient go.
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i *: (Attention!!! To avoid data loss, do not carry out Step 11 before Step 10).

12) Analyze the newly recorded EEG using commands: Analysis: Compute ERP... command,
Analysis: Compute ERD... command, Analysis: Compute ERCoh... command, Analysis:
Compute Wavelet... command.

(omission and commission errors) the signal from special micro-switch should be recorded. To
do this:
1) Connect micro-switch to ECG socket or to digital inputs socket (in dependence on type of EEG
amplifiers).
2) Add ECG channel to montage planed to use (if ECG socket is used).
3) Don’t forget to define the parameters of processing of button signal.

:“‘: Attention!!! If it is necessary to study subject reaction time and task performance parameters

Computing and analysis of ERP, ERD or ERCoh.

To compute and analyze ERP (ERD, ERCoh or Wavelet) three steps should be performed:

1) Manual or automatic artifact rejection.

2) Computing the ERP (ERD, ERCoh or Wavelet) using Parameters for Event-Related Potential
Computation, Parameters for Event-Related De-synchronization Computation, and
Parameters for Event-Related Coherence Computation and Wavelet Decomposition
dialogs.

3) Analysis of ERP (ERD, ERCoh or Wavelet) using ERP window.

We don’t describe details in this chapter. For more information see below in corresponding chapters.
But we should to make a number of definitions to simplify understanding of used processing parameters.

Each task consists of a number of trials. The trial is some minimal time interval during which one or
more stimuli are presented and subject responds according to the instruction. A digital label is defined to
each trial according to mean of stimulus (stimuli) and task instruction. This digital labels help to sort
EEG sweeps corresponding to task trials for averaging.

As an example we will consider so called “Odd ball” task using for P300 studies. During this task two
different stimuli are presented: a standard (frequent) stimulus and deviant (rare) stimulus. The subject
should press a button in response to the presentation of deviant stimulus. The whole task will be divided
on two parts. Let trial corresponding to presentation of standard stimulus in the first part of task have
digital label 1, deviant stimulus in the first part — 2, standard stimulus in the second part — 3 and deviant
stimulus in the second part — 4. We want to compute ERP corresponding to standard and deviant stimuli
in the first and second parts separately. Also we want to compute the ERP corresponding to standard and
deviant stimuli in whole task. In this case we need to define at least six averaging groups (see
Parameters for Event-Related Potential Computation) for which the ERP will be computed
separately. This definition can be done as shown below:

Standard1
Deviantl
Standard?2
Deviant2
Standard
Deviant

NFEA~AWDNPR

3
A4

The computation of differences of waveforms is very useful for ERP analysis. To do this the averaging
Group of differences should be defined. The three useful groups of differences can be defined for
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mentioned above example: Deviantl — Standardl, Deviant2 — Standard2 and Deviant — Standard. In this
case the processing parameters will be the next:

2-1,4-3,6-5
The artifacts elimination procedure bases on comparison absolute voltage of EEG with defined
threshold. The recommended value of voltage threshold is in voltage interval from 70 to 100 uV.

Attention!!! Select “Only EEG” mode for artifact detection if the micro-switch signal was
A recorded. Otherwise all sweeps including subject response will be eliminated.

Usually the synchronization by first stimulus is recommended. Another setting of synchronization
parameters can be used if two or more stimuli in the trials are presented with different intra stimuli
interval.

The parameters of subject response processing should be defined if signal of micro-switch was recorded
only.

Finally WIinEEG have a number of predefined sets of ERP processing parameters saved in the files into
WINnEEG\ERPPARAM folder and corresponding to each example of task included in PSYTASK
program:

P300.PAR - for Odd ball task,
Go_NoGo.RAP - for Go-NoGo task,
TOVA.PAR - for TOVA task,

PAT _H.PAR,

PAT_HLR.PAR,

PAT_LR.PAR - for Reversionary pattern tasks.

The parameters of computation of ERD, ERCoh and Wavelet are the similar.

Analysis of EEG independent components and ERP independent components

A common view of EEG and ERP components recorded from the scalp is that they are a superposition
of several signals from sites placed inside the brain. Many attempts of localization of these sources were
made at different scientific laboratories in the world. The results of this studies is the development very
effective methods of localization of equivalent brain sources thus as dipole source localization, low
resolution electro-magnetic tomography and etc.

This studies display some problems that should be solved to increase the accuracy of localization of
brain sources. So in the case of equivalent dipole sources localization the number of dipoles is a priori
unknown.

One of solution of this problem is to decompose raw multi channel EEG to a number of components
using information about interaction of signals recorded from different sites and localize equivalent
sources for resulting components separately. The additional suggestion is usually any independence of
these components.

Assumptions that underline the application of ICA for analysis of array of individual EEG and ERPs are
as follow: 1) summation of the electric currents induced by separate generators is linear at the scalp
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electrodes; 2) spatial distribution of components’ generators remains fixed across time, 3) generators of
spatially separated components are temporally independent from each other (for review see Onton, J.,
Westerfield M., Townsend J., Makeig, S., Imaging human EEG dynamics using independent
component analysis // Neuroscience and Biobehavioral Reviews 2006, V.30, P.808-822.).

This problem can be formulated mathematically as follow. Let X, (t) is raw EEG signal recorded from
i-th electrode (i =1,N ), t —time, s;(t) is the signal from j-th blind source ( j =1,M) placed inside
the brain. Let X, (t) is the sum of s, (t) with different waves:

X;(t) = ZAi,ij(t)
Here A ; isa matrix of v:/eights. The task is to recover a version,
Uj (t) - ZWj,iXi (t) ,
i
of original sources s; (t) by finding a matrixW; ; .

A number of methods as principal component analysis (PCA) suggest that the sources s, (t) are
uncorrelated ({u;u;)=0, V ij). In contract with decorrelation techniques independent component

analysis (ICA) is imposes a much stronger criterion, statistical independence required that all second-
order and higher-order correlations of u;(t) are zero. Statistical independence means the joint

probability density function (pdf) of the output factorizes

p(u) - H P (ui)

The data submitted to ICA are simply the recorded EEG channel data arranged in a matrix of n channels
(rows) by t time points (columns). No channel location information at all is used in the analysis. ICA
performs a blind separation of the data matrix (X) based only on the criterion that resulting source time
courses (U) are maximally independent. Specifically, ICA finds a component ‘unmixing’ matrix (W)
that, when multiplied by the original data (X), yields the matrix (U) of independent component (IC) time
courses.

Each column of the (W™) mixing matrix represents the relative projection weight at each electrode of a
single component source (IC topography). Mapping these weights to corresponding electrodes on a
cartoon head model allows visualization of the scalp projection or scalp map of each source. The source
locations of the components are presumed to be stationary for the duration of the training data. That is,
the brain source locations and projection maps (W™) are assumed to be spatially fixed, while their
‘activations’ (U) reveal their activity time courses throughout the input data. Thus, the IC activations
(U), can be regarded as the EEG waveforms of single sources, although obtaining their actual
amplitudes at the scalp channels requires multiplication by the inverse of the unmixing matrix (W™).

The back-projected ICs (X;) are in the same mV units as the recorded scalp data. However, neither the
IC scalp maps nor the IC activations are themselves calibrated. Rather, the original activity units (mV)
and polarities (+/-) are distributed between the two IC factors - the IC scalp map and activation time
series. For example, reversing the polarities of the activation and inverse weight matrices, then back-
projecting the activations through the respective columns of W™ recovers the original component
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activities in their native mV units. Thus, neither the sign of the scalp maps nor the sign of the activations
are meaningful in themselves, but only their product, which determines the sign of the potential
accounted for at each scalp channel. However, IC activation magnitudes may be normalized by
multiplying each by the root-mean square (RMS) amplitude of the corresponding IC scalp map. The
activation units are then RMS mV across the scalp array.

The matrix W can be s found using the infomax approach (see Bell A.J., Sejnowski T.J. An
information-maximization approach to blind separation and blind deconvolution // Neural. Comput. —
1995. — Vol. 7. — P. 1129-1159., Lee, T.W., Girolami, M., Sejnowski, T.J., 1999. Independent
component analysis using an extended infomax algorithm for mixed subgaussian and supergaussian
sources. Neural Computation 11, 417-441.) to carry out blind source separation. Infomax ICA is one of
a family of algorithms (Cardoso, J.-F., Laheld, B., 1996. Equivariant adaptive source separation. IEEE
Transactions on Signal Processing 44, 3017-3030.; Comon, P., 1994. Independent component analysis,
a new concept. Signal Processing 36, 287-314. Jutten C and Herault J (1991): Blind separation of
sources . An adaptive algorithm based on neuromimetic architecture. Signal Processing 24:1-10.) that
exploit independence to perform blind source separation. ICA algorithms can separate complex multi
channel data into spatially fixed and temporally independent components whose linear mixtures form
the input data records, without detailed models of either the dynamics or the spatial structure of the
separated components.

The “Infomax” algorithm was implemented in EEGLAB software (Delorme A., Makeig S. EEGLAB:
an open source toolbox for analysis of single-trial EEG dynamics including independent component
analysis // Journal of Neuroscience Methods 2004, Vol.134, pp. 9-21.) and successfully applied for
both analysis of independent components of EEG, ERP (for review see Onton, J., Westerfield M.,
Townsend J., Makeig, S., Imaging human EEG dynamics using independent component analysis //
Neuroscience and Biobehavioral Reviews 2006, V.30, P.808-822.) and for artifacts correction
procedures (Delorme A., Sejnowski T, Makeig S. Enhanced detection of artifacts in EEG data using
higher-order statistics and independent component analysis. Neurolmage, 2007, V. 34, P. 1443-1449.).

This “Infomax™ algorithm was implemented in WinEEG software for analysis on raw EEG and ERPs.
WINEEG program provides following possibilities:

1 The spectra of EEG independent components.

The spectra of EEG independent components are computed for selected time interval. Multi-channel raw
EEG is decomposed to independent components. Than power spectra are computed separately for each
independent component similarly described above. The single spectra, average spectra and component
topographies are displayed in ICA window and are available for analysis.

Following diagram illustrates consequence of processing and analysis steps.
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ICA spectra analysis functional diagram
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Computing and analysis independent components spectra.

The command “Independent component spectra” from menu “Analysis” runs this procedure.

2 Single trial independent components analysis of ERPs.

The independent components of ERPs are computed not for whole EEG file but for specified time
intervals beginning after selected time events (stimulus in the trials). This time intervals are merged to
continuous time series and corresponding multi-channel raw EEG is decomposed to independent
components. ERPs are computed separately for each independent component similarly described above
ERPs calculation (Chapter 15.15). Single trials component waveforms, average component ERPs and
component topographies are displayed in ICA window and are available for analysis.

Following diagram illustrates consequence of processing and analysis steps
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ICA single trial ERP analysis functional diagram

Computing and analysis independent components ERP.
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The command “Independent component ERP” from menu “Analysis” runs this procedure.

3 The grand average spectra of EEG independent components.

The spectra of EEG independent components are computed for selected in EEG database collection of
EEG recordings. Additional assumption is also suggested that cortical localization of components is
similar between subjects, so that it is viable to implement the ICA on array of EEGs. The ICA
decomposition of the array of individual EEGs was performed as follows. Several seconds epochs
(defined as parameter of processing) of artifact-free multi channel EEG recording of each subject were

merged into conjunct time series. This time series was used for assessment of W matrix.

Let X, - conjunct time series.

X =UX;
J

where X; — individual EEG of j-th subject, and U denote conjunction operator.

The unmixing matrix was estimated in accordance to the next equation

Xe =WS'S,

using Infomax algorithm.

]

Then individual activation curves for each subject were calculated as following

S, =W.X,
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For each individual and for each independent component the power spectra were computed. Individual
spectra of components, grand average spectra of components and component topographies are displayed
in ICA window and are available for analysis.

Following diagram illustrates consequence of processing and analysis steps.

ICA averaged spectra analysis functional diagram
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selection - ; . .
window file

Computing and analysis grand average independent components spectra.

This procedure is run by pressing button “ICA” in Database dialog window for EEG database (see
below)

4 The grand average ERPs of independent components.

The independent components of average ERPs are computed using selected in ERP database array of
individual (subject or observation) ERPs as a source data. The parts of ERP waveforms corresponding to
specified time intervals are merged to continuous time series and than this data are decomposed to
independent components. Grand average ERPs are computed separately for each independent
component. Individual ERP component waveforms, grand average ERP components and component
topographies are displayed in ICA window and are available for analysis.

Additional assumption is also suggested that cortical localization of components is similar between
subjects, so that it is viable to implement the ICA on array of ERPs.

Following diagram illustrates consequence of processing and analysis steps.
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ICA average ERP analysis functional diagram
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Computing and analysis grand average independent components ERP.

This procedure is run by pressing button “ICA” in Database dialog window for ERP database (see
below)

5 The grand average ERD and wavelet band power of independent components.

Formally similar procedure (see previous chapter) can be applied for ERD waveforms. But it should be
stressed here that assumption “Summation of the electric currents induced by separate generators is
linear at the scalp electrodes” is not satisfied computing of ERD is nonlinear procedure. So, application
of ICA for ERD waveforms does not allow analyzes the signals from independent sources.

The independent components of average ERDs are computed using selected in ERD database array of
individual (subject or observation) ERDs as a source data. The parts of ERD waveforms corresponding
to specified time intervals are merged to continuous time series and than this data are decomposed to
independent components. Grand average ERDs are computed separately for each independent
component. Individual ERD component waveforms, grand average ERD components and component
topographies are displayed in ICA window and are available for analysis.

Additional assumption is also suggested that cortical localization of components is similar between
subjects, so that it is viable to implement the ICA on array of ERDs.

Following diagram illustrates consequence of processing and analysis steps.
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ICA average ERD analysis functional diagram
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Computing and analysis grand average independent components ERD.

ICA average wavelet bandpower analysis functional diagram

Computing and analysis grand average independent components ERD for wavelet band power.
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Video EEG recording

WINEEG program provides the next features for Video EEG recording:

1. Synchronous on-line recording of EEG, video signals from one or two cameras and audio signal

from microphone.

2. On-line and off-line compression/recompression of video and audio signal. MPEG4 compression
of video signal and MPEG3 compression of audio signal are provided.
Night video monitoring using video camera with infrared illuminant.
Manual marking of events during EEG and video recording.
Off-line synchronous playback of EEG, video and audio signals.
Automatic positioning to video pictures corresponding to manually selected EEG sample or
marker.
Editing of EEG, video and audio signals to save meaningful fragments only.
Advanced service for preparation of CD copy of video EEG record.

9. Compact but powerful free video EEG viewer for displaying of CD or DVD copy of video EEG

record provides next passivity: off-line.

The next command of WInEEG program help to control corresponding features of Video EEG
recording: Setup: Video Recording, View: Main Video Window, View: Additional Video Window,
View: Video Window Size, Recording: Video Recording, Edit: Clear All..., Edit: Clear All Video
Data, File: Compress Video Files, File: Export EEG and Video EEG, Recording: Play Forward,
Recording: Rewind Forward. Positioning to video pictures corresponding to manually selected EEG
sample can be performed using horizontal scroll bar of EEG window. The selection of sample in EEG
window to which corresponding video frame will be displayed can be done using Sample slider placed
at the top of EEG window.

SRS

N

Export and Import the data

There is a possibility to save raw EEG data for selected time interval or whole EEG record to anther
data format. The WIinEEG program supports the next data formats for export raw EEG data:

1) ASCII data format. The columns of resulting data file correspond to montage channels and rows
— to time samples. The data is processed before exporting according to the montage parameters,
band pass filtering and artifacts correction procedures and is stored to the file in micro Volts.

2) Binary data format. The data is stored as 4-bytes float number in multiplexed format; i.e., letting
J = number of montage channels and | = number of time points (samples) in selected time
interval, the data points are as follows: data point #1 for channel #1, data point #1 for channel
#2, ... , data point #1 for channel #J; ... ; data point #l for channel #1, data point #l for channel
#2, ... , data point #I for channel #J. The data is processed before exporting according to the
montage parameters, band pass filtering and artifacts correction procedures and is stored to the
file in micro Volts.

3) European Data Format (EDF) that supported by software developed by another companies. The
data is processed before exporting according to the montage parameters, band pass filtering and
artifacts correction procedures.

4) Universal Data Format (UDF) — an extension of EDF data format.

5) LEXICOR data format.

The WInEEG program is able to export EEG spectra, EEG coherence, ERP and ERD to ASCII data
format for the further processing of these data by STATISTICA or similar programs for more advanced
statistical analysis.

The WInEEG program supports the next data formats for import raw EEG data recorded by other
equipment:
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1) ASCII data format. The columns of resulting data file correspond to montage channels and rows
— to time samples.

2) European Data Format (EDF) that supported by software developed by another companies.

3) Universal Data Format (UDF) — an extension of EDF data format.

4) NeuroScan CNT data format.

5) NeuroScan EEG data format.

Grand averaging and Batch data processing

The WInEEG program can compute grand average EEG spectra, grand average EEG coherence, grand
average ERP and grand average ERD for selected set of observation. To perform grand averaging open
corresponding database, select subset of records and press button “Average”.

Attention!!! The compatible data only can be used for grand average computation. This means

the montage and processing parameters should be the same for all averaging spectra, ERPs or

ERDs.
The WInEEG program can perform batch data processing. It helps to process large amount of data
automatically. This could be artifacts correction, artifacts detection, EEG filtering, computation EEG
power spectra and coherence, ERP, ERD, wavelet analysis and wavelet coherence. The results of
processing can be saved to source EEG data files and to new processing results data files in dependence
on settings. The power spectra and coherence, ERP, ERD, wavelet decomposition and wavelet
coherence are saved in corresponding databases of processing results. The processing report could be
generate automatically and could be used for detection of processing mistakes. To start batch data
processing open EEG database, select subset of records and press button “Average”.

Following diagram illustrates automatic EEG batch processing steps.
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Batch processing functional diagram
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EEG batch processing functional diagram.

Dipole source localization

Dipole source localization function uses scalp potentials and electrode 3-D coordinates as input
parameters. The 3-D coordinates can be set or modified using commands View: Select montage... or
Setup: Montage list (See chapter Montage Parameters: Electrodes dialog)

Equivalent dipole source coordinates and momentums are computed automatically using this method
and are displayed in a special window.
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This window can be displayed using View: Toolbar->Dipole window command

The four-shell spherical volume conductor model of head used by dipole source localization method is
presented by C.J.Stol, J.W.H. Meijs, M.J.Peter Inverse solution based on MEG and EEG applied to
volume conductor analysis // Phys. Med. Biol., 1987, V.32, No.1, P.99-104. Least-square solution if
inverse problem is performed by Nelder-Meade simplex method (W.H.Press, S.A.Teukolsky,
W.T.Vetterling, B.P.Flannery. Numerical Recipes in C. The Art of Scientific Computing. Second
Edition. Cambrige University Press 1992, 994 p. Used in WIinEEG program optimization of forward
model parameters computation was presented by Sun M. An efficient algorithm for computing
multishell spherical volume conductor models in EEG dipole source localization. IEEE Trans. Biomed.
Eng., 1997, V. 44, P.1243-1252.

Attention!!! Many authors prefer to use average referent montage for dipole source
localization to eliminate influence of reference electrode signal.
i Attention!!! Please do not forget that an accuracy of dipole source localization method can

be bad due to a number of different factors: incorrect head model, large errors in electrode
coordinates, existing more than one brain electromagnetic source and etc.

WInEEG and LORETA

WINEEG have simple user interface that helps to transfer data from WIinEEG to LORETA program.
LORETA program is rather popular software for 3D mapping of EEG or ERP voltage distribution or
EEG frequency band power into 3D Talairach atlas. For more information see chapters Analysis: Source
distribution (LORETA) command and Analysis: Spectra power distribution (LORETA) command. The
detail description of LORETA (Low resolution electromagnetic tomography) method can be found in
R.D.Pasqual-Marqui, C.M.Michel, D.Lehmann Low resolution electromagnetic tomography: A New
Method for Localizing Electrical Activity in the Brain. // International Journal of Psychophysiology
1994, v.18, pp. 49-65.

Automated spikes detection and analysis

The automated spike detection method uses both amplitude-temporal parameters of waveforms and their
spatial characteristics.

Many authors emphasized the amplitude-temporal parameters of waveforms are necessary for
development of effective spike detection methods.

1. Gotman J, Gloor P. Automatic recognition and quantification of interictal epileptic activity in the
human scalp EEG. Electroenceph clin Neurophysiol, 1976, Vol. 41, P. 513-529.

2. Gotman J, Wang LY. State-dependent spike detection: concepts and preliminary results.
Electroenceph clin Neurophysiol, 1991, Vol. 79, P. 11-19.

3. P.Y.Ktonas Automated spike and sharp wave (SSW) detection. In Methods of analysis of brain

electrical and Magnetis signals. EEG handbook (revised series, Vol 1)

A.S.Gevins and A.Remond (Eds). 1987, Elsevier Science Publishers B.V. 211-241 pp.,

P.Van Hesse, H.Hallez, B. Vanrumste, Y.D Asseler, P. Boon Evaluation of temporal and spatial

EEG spike detection algorithms.

ok~

From the other hand the usage of additional parameters characterizing the spatial distribution of
potentials (for example, equivalent dipole parameters) can increase a specificity of detection method.
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1. D. Flanagana, R. Agarwala, Y.H. Wanga, J. Gotman Improvement in the performance of
automated spike detection using dipole source features for artifact rejection. Clinical
Neurophysiology, 2003, VVol. 114. P. 38-49.

2. A. Ossadtchi, S. Baillet, J.C. Mosher D. Thyerlei,W. Sutherling, R.M.Leahy Automated
Interictal Spike Detection and Source Localization in MEG using ICA and Spatio-Temporal
Clustering. Clinical Neurophysiology, 2003, submitted.

The amplitude-temporal parameters using by WIinEEG program are the following:

1. Duration 1, defined as the time interval between two successive Durz

. .. L
maxima or minima of an EEG wave (Dur1l).

2. Duration 2, defined as the time interval between two successive

inflection points (i.e. points where the absolute value of the first

time derivative of the wave form has a maximum value) of an

EEG wave (Dur2). 7
3. Duration A, defined as the time interval between the beginning
- DurE

and the pick of an EEG wave (DurA).  Dura--D

AT, AmpZ
§|1 5@ AmpHE

&

Duration B, defined as the time interval between the pick and the

end of an EEG wave (DurB).

Amplitude A, measured from the beginning to the pick of EEG wave (AmpA).

Amplitude B, measured from the pick to the end of EEG wave (AmpB).

Amplitude, measured from the baseline (zero-voltage) to the pick of EEG wave (AmpZ).

Slope 1, defined as the maximum magnitude of the first time-derivative during the leading edge

of an EEG wave (SI1).

9. Slope 2, defined as the maximum magnitude of the first time-derivative during the trailing edge
of an EEG wave (SI2).

10. Sharpness, defined as the second time derivative of an EEG wave at its pick: (d*P/d%).

N ;o

For more information see following papers:

1. P.Y.Ktonas Automated spike and sharp wave (SSW) detection. In Methods of analysis of brain
electrical and Magnetic signals. EEG handbook (revised series, Vol 1).
2. A.S.Gevins and A.Remond (Eds). 1987, Elsevier Science Publishers B.V. 211-241 pp.

The dipole parameters using by WInEEG program are the following:
1. Relative residual energy (RRE)
2. Dipole source eccentricity (ECC = X*+Y?+Z2).

The parameters of dipole source are used both for more exact spike detection and for eye blink artifact
rejection. Both monopolar and bipolar montages could be used for EEG to which automated spike
detection is applied. But dipole source parameters will be not estimated for EEG at bipolar montage.

The estimation of dipole model could be done using raw EEG voltage and EEG component (PCA or
ICA) topographies.

1. D. Flanagana, R. Agarwala, Y.H. Wanga, J. Gotman Improvement in the performance of
automated spike detection using dipole source features for artefact rejection. Clinical
Neurophysiology, 2003, Vol. 114. P. 38-49.

2. P.Van Hese, P. Boon, K. Vonck, I. Lemahieul, R. Van de Walle A New Method for Detection
and Source Analysis of EEG Spikes.

3. Bart Vanrumste, Richard D. Jones and Philip J. Bones DETECTION OF FOCAL
EPILEPTIFORM ACTIVITY IN THE EEG: AN SVD AND DIPOLE MODEL APPROACH.
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Proceedings of the Second Joint EMBS/BMES Conference Houston, TX, USA, October 23-26,
2002.

4. A. Ossadtchi, S. Baillet, J.C. Mosher D. Thyerlei,W. Sutherling, R.M.Leahy Automated
Interictal Spike Detection and Source Localization in MEG using ICA and Spatio-Temporal
Clustering. Clinical Neurophysiology, 2003, submitted.

5. S. Faul, L. Marnane, G. Lightbody, G. Boylan, S. Connolly A METHOD FOR THE BLIND
SEPARATION OF SOURCES FOR USE AS THE FIRST STAGE OF A NEONATAL
SEIZURE DETECTION SYSTEM.

The parameters of dipole source are used both for more exact spike detection and for eye blink artifact
rejection.

For more information see description of command Analysis: Spike Detection, Analysis: Spike
Averaging, Analysis: Add Spike, Analysis: Delete Spike, Analysis: Change Channel, Analysis:
Copy EEG, Analysis: Copy Spike, Analysis: Copy EEG to report, Analysis: Copy Spike to report
and dialogue windows: Spike detection_and Average spike calculation

Both monopolar and bipolar montages could be used for EEG to which automated spike detection is
applied. But dipole source parameters will be not estimated for EEG at bipolar montage.

Following diagram illustrates consequence of processing and analysis steps.

Automated spike detection functional diagram
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Automatic spike detection.
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Warranties

Of course WInEEG may have its own bugs as any other software. We apologize in advance for possible
troubles and promise to do our best to find and correct software errors hoping that you would meet them
not very often. If you detect any discrepancy between the manual and the real performance of the
software, please do not hesitate to contact the developers directly. You can always learn the contact
information using the Help: About WIinEEG... command. Quick and effective troubleshooting is our
duty, and we shall be grateful for your help in detecting any bugs. You will receive a free revised
software version on your request.

Extending the WInEEG vocabulary of software features is another question. WinEEG is a commercial
product, so the developers follow industry practices and deliver the product "as is". Your comments on
the product features will be gratefully accepted and probably be taken into account when developing
further software versions. But we cannot guarantee immediate addition of new features requested by our
users.

Naturally, we will meet the wishes of any customer who wishes to support the development of new
methods for EEG analysis.
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WIinEEG COMMANDS AND INTERFACE REFERENCE

WIinEEG Windows

1. EEG Window
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An EEG window is used for electroencephalogram monitoring. The Channel Names bar _placed on the
left side of EEG window is used for channel selection. The Slider placed in the top of EEG window is
used to select time sample for which a synchronous video frame is displayed. The Status bar placed in
the bottom of WInEEG window displays parameters for a selected channel. In the top of the EEG
window there is a time scale displaying fragment names and time marks. Any EEG interval in the EEG
window can be selected for further processing by means of two vertical markers.
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Some Mitsar amplifiers have additional digital (TTL) inputs. In this case the signals from these inputs
are displayed by red horizontal bars placed at the bottom of EEG window. Thin horizontal bar
correspond to logical zero (high TTL level) and thick bar — to logical one (low TTL level). Usually the
special “digital” button is connected to these digital inputs to measure subject reaction. Upper horizontal
bar correspond to “Digital 1” input and to left button, lower bar correspond to “Digital 2” input and to
right button. If Mitsar amplifiers have not additional digital (TTL) inputs another “analog” button is
connected to ECG input to measure subject reaction. Last modification of button has two output levels:
left button — low level, right button — high level and provide all possibilities as “digital button.

Attention!!! Different parameters of processing of subject reaction should be set up for
different modification of buttons. Incorrect settings of button signal processing can be potential
source of errors.
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Main features of EEG window are listed below:

1. EEG Acquisition.

During EEG recording additional information is displayed in the window.
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Current time is displayed on the left top corner of the window. Total duration of EEG recorded to the
hard disk is shown on the left bottom corner of the window. The time scale colored by yellow indicates
the signals which are really recorded to the disk.

Attention!!! If window background is colored by red this means that batteries are low and you
should change them as soon as it is possible.
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Use Record menu commands to manage EEG acquisition including start EEG monitoring and recording,
start/stop video capturing, pause and stop recording. Note that these commands are available only for a
new EEG file. In other words, you cannot record EEG into a pre-existing file in the database. To create a
new EEG file, use File: New command.

2. Searching for an EEG interval.

To find a certain EEG interval, use the scrollbar or keys (Left arrow, Right arrow, Page Up, Page
Down). To go to the beginning of a certain fragment, use the View: Find Fragment command. To
playback EEG or video EEG use the Record: Rewind Back, Record: Play Back, Record: Play
Forward and Record: Rewind Forward commands.

The video frames are displayed synchronously with EEG scrolling in pop-up Video Windows. This
window is shown or hided by View: Main Video Window and View: Additional Video Window
commands. Its size is changed by View: Video Window Size command.

3. Comparing two EEG intervals.

To perform this task, first of all split the EEG window in two panes using Window: Split command.
Then use scrollbars in each pane to find the intervals of interest.

4. Copying window contents to clipboard.

To perform this task, use Edit: Copy command. The waveform areas visible in the EEG window will be
copied to clipboard and can be then pasted into final report text or into any application (WinWord,
Paint. etc.) window by means of Edit: Paste command.

5. Selecting an interval for processing.

To select an interval, use vertical markers. Place the cursor on the time scale of the active window - the
cursor should change its form to:

ih
Clicking the left or right mouse button sets the corresponding left or right marker. The time scale for
selected interval will be highlighted in color.

Marker position can be changed by means of the mouse. Place the cursor on one of the markers - the
cursor should change its form to:
|

Then drag the cursor (with left mouse button pressed).

Marker position can also be changed using keyboard. Press Shift + Left /Right arrow keys to move left
marker. Press Ctrl + Left /Right arrow keys to move right marker. Press Ctrl + Shift + Left /Right
arrow keys to move both markers simultaneously.

6. Printing an EEG interval

To print an EEG interval, use File: Print and File: Print Preview commands.
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7. Deleting an EEG interval

You may need to delete an EEG artifact interval. To delete an interval, select it and use Edit: Clear
command. This command can be used to delete a part of video data only but EEG data will be kept.

Attention!!! Using this command you have a risk to loss the data. That is why the usage of
Edit: Clear command to mark artifacts time interval is the better ideas.

8. Choosing a channel to be processed.

To choose a channel, press the corresponding button on the Channel Names bar. You can also choose
channels using Arrow Up and Arrow Down keys. For more detailed view of a single channel use one-
channel display mode. To toggle between one-channel and multi channel modes, place cursor on a
button on the Channel Names bar or on the corresponding EEG curve and double click left mouse
button.

9. Comparing EEG for different channels.

To compare EEG recorded from different sites you can place one curve over another while viewing.
Place cursor on a button on the Channel Names bar and drag vertically with left mouse button pressed.
The curve depicting the selected channel also will move in the vertical direction. When left mouse
button is released the selected curve automatically returns to its original position.

10. Measuring channel parameters.

Channel parameters are measured automatically and displayed in the status bar fields. Note that all
parameters are not always measured. The selected interval (see 8. above) should be 100msec - 10sec
long and visible in the EEG window.
The following parameters are computed automatically:
. EEG value at the left marker: L =0.1uV.
. EEG value at the right marker: R =0.1 uV.
. Time interval between two markers: T[R-L] = 0.1 sec.
. Difference between EEG values at the two markers: R-L =0.1 uV.
. EEG amplitude, i.e. difference between maximal and minimal values in the selected interval
A=0.1uV.
. «Average» signal frequency: F=1.0 Hz.
7. Photo stimulation frequency: FS =5 Hz.

OabbwpN -
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11. Montage modification.

To edit montage parameters, run the View: Select Montage... command.

12. Changing speed (horizontal scaling).

On the Filters bar choose an appropriate value from the Speed list. You can also use ""*** and "'/** keys.
Press "'/** key to decrease speed by half or "**** key to double the speed.

13. Changing gain (vertical scaling).

On the Filters bar choose an appropriate value from the Gain list. You can also use "'+ and "*-"" keys.
Press "'-'* key to half reduce gain by half or "+'* key to double the gain.
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To change gain only for a selected channel, hold Ctrl pressed. Otherwise gain will be changed for all
channels that are visible in the montage.

14. Changing upper cutoff frequency.

On the Filters bar choose an appropriate value from the High Cut (Hz) list.

To change high cut only for a selected channel, hold Ctrl pressed. Otherwise high cut will be changed
for all channels that are visible in the montage.

15. Changing lower cutoff frequency

On the Filters bar choose an appropriate value from the Low Cut (Hz) list.

To change low cut only for a selected channel, hold Ctrl pressed. Otherwise low cut will be changed for
all channels that are visible in the montage.

16. Setting AC Mains (50/60) Hz notch filter.

On the Filters bar choose an appropriate value from the Notch (Hz) list.

To change notch only for a selected channel, hold Ctrl pressed. Otherwise notch will be changed for all
channels that are visible in the montage.

17. Baseline offset.

On the Filters bar click up and down arrows of the Baseline field to change baseline.

To change baseline only for a selected channel, hold Ctrl pressed. Otherwise baseline will be changed
for all channels that are visible in the montage.

18. Adding or clearing user labels.

To add a user label, run the Edit: Add Label command or press Add Label button on the main
toolbar and choose label type from the popup menu. The cursor will change its shape to:

Place cursor at the desired position in the EEG window and click. When adding a Channel or a
Contour label, its length can be adjusted by dragging and releasing the left mouse button.

To find a certain label, use Find next left label and Find next right label buttons on the main toolbar.

To delete a label, run Edit: Delete Label command or press Delete Label button on the main toolbar.
The cursor will change its shape to:

Place it on the label to be deleted and click the left mouse button.

button on the main toolbar to return to default mode. The cursor will return to its standard

s_”: Attention!!! After you have finished dealing with labels, press the Add Label or Delete Label
shape.
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19. Adding and excluding trials for ERP calculations.

Some EEG trials (intervals) can contain artifacts. They can be manually excluded from the process of
ERP calculation. Place cursor on the trial label (rectangle containing the trial number) and click. The
rectangle will change its color. All the trials labeled by this color will be excluded from further
processing. Click again to include the trial in the processing.

20. Marking artifacts time intervals.

To mark artifacts time intervals, select corresponding time interval by vertical markers and use Edit:
Cut command. A horizontal blue bar displayed the artifacts marking time interval.

21. Copying selected time intervals of EEG record and video EEG record to another file.

To copy a selected time intervals of EEG record and video EEG record to another file, use File: Export
EEG and Video EEG”” command. This function is useful if it is necessary to prepare a number of video
EEG examples to write them to CD. The WInEEG program will copy automatically video EEG data,
video EEG viewer (ViewEEG program) and some additional service data in selected folder. It is
possible to run this function many times. As the results a number of subfolders will be created and the
data will be copied in these subfolders.

=
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START.EXE utility helps to open all copied data automatically by ViewEEG program.

ViewEEG program is restricted version of WinEEG program providing reviewing of video EEG data.

A Attention!!! ViewEEG program requires DirectX 9.0 installation.

22. Search for EEG events.

Sometime it is necessary to find quickly such called EEG events. WIinEEG program is able to finds
simplest events: time intervals during which the absolute voltage of selected EEG channel is higher the
defined threshold. To start this procedure, use Edit: Find command.
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23. Automated spike detection.

To automatically find and mark spikes use a command Analysis: Spike Detection. All founded spikes
will be marks by vertical dot-lines and spike’s labels in the bottom of EEG window. A name of channel
in which the pick voltage was maximal is printed in spike’s label.
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The EEG window could be divided into two parts by horizontal splitter. In this case the EEG will be
displayed in upper parts and position of all founded spike will be output in lower part by vertical bars.
The horizontal scale is selected thus as the whole array of spikes can be displayed in lower part. The left
and right border of track-button of scroll bar will correspond to first and last displayed EEG sample.
They will correspond to first and last displayed spike’s mark also. This relationship between track-
button, displayed spikes array and displayed time interval at upper part will help to find a part of EEG
required for analysis.
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24. Manual changing spike parameters.

The automated spike detection method can miss real spikes and mark some artifacts. To correct results
of automated spike detection method commands Add Spike and Delete Spike could be used. To add
spike move mouse pointer to appropriate channels and time sample, press and release right mouse
button and choose command Add Spike from pop-up menu. To delete marked as spike artifact move
mouse pointer to appropriate spike label, press and release right mouse button and choose command
Delete Spike from pop-up menu. To change “main” channel of spike (defining a localization of spike
source) move mouse pointer to appropriate spike label, press and release right mouse button, select
command Change Channel_in pop-up menu and choose appropriate channel from additional menu.

25. Insert spike waveform into report.

To insert waveform of selected spike into clipboard or final report commands Copy Spike of Copy
Spike to report of pop-up menu could be used. To do this artifact move mouse pointer to spike label
press and release right mouse button and select appropriate command The next picture will be placed
into clipboard or final report commands.
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Attention! The voltage map and dipole localization picture will be not added for bipolar

iﬁt montage.

To insert corresponding to spike waveforms of EEG into clipboard or final report commands Copy
EEG of Copy EEG to report of pop-up menu could be used. The next picture will be placed into
clipboard or final report commands.
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A Attention! Use MS Word only if you want to insert picture into final report.
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26. Display spectra density arrays.

To display “Spectra density arrays” use command Analysis: Spectra Density Array. The color bitmaps
(time-frequency plots) will be displayed at lower part of EEG window.
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27. Scalp potentials maps.

Scalp potentials maps are displaying automatically in Maps window for selected by vertical markers
time samples.
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28. Dipole source localization.

The dipole source localization is performed automatically for selected by vertical markers time samples.
The results of dipole source localization are displayed in Dipole window.
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2. Final Report Window

The WInEEG Final Report window is similar to WordPad, but with some WordPad features disabled.
See WordPad Help to learn more about text editing by means of Edit menu commands and Format
menu commands. The major differences are as follows:

B 02-69.1tf M=
Patient: Dmitriev Dmitry,
Birth date: 1975, Sex: M.

Investigation: 6-9.
Date: 110242001, Time: 17:33:248.

First, WIinEEG allows the final report file to be created automatically in the EEG database working
folder and to be opened together with the active EEG file. In addition, the patient card is automatically
inserted in the text when generating a new final report.

Second, the EEG database enables the final report file to be backed-up automatically along with EEG
files.

Third, WIinEEG enables the insertion of templates in the final report text.
You are not obliged to use the built-in WIinEEG final report editor. To use Microsoft Word and to keep

all the advantages of the built-in editor, you should install MS Office 2000 and customize WInEEG for
using Microsoft Word (see Setup: Final Report... command).
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3. EEG Maps Window

This window displays maps of instantaneous ERP values for a selected EEG interval. The EEG interval
is divided into non-overlapping epochs with length defined by the Step parameter value. Thus, the
number of maps displayed depends on the selected interval duration and on the "Step" parameter value.
For each channel and each epoch, time-averaged ERP values are used as input data for an interpolation
algorithm. Under each map there are figures displaying the beginning and the end of the averaging
epoch relative to the first time readout of the selected EEG interval.
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On the right side of the window there is Maps bar. In the top of the bar there is a color scale and below
it controls allows to modify mapping parameters are placed.

Use the Scale list or "+" and "-" keys to change color scale sensitivity.

Use the Step list to change averaging epoch length.

Use the Size list to zoom maps.

Use the Setup: Mapping Style command to change color scale palette and appearance of maps.

Use Edit: Copy command to copy maps visible in the window to the clipboard. They can then be pasted

into final report text or into any application (WinWord, Paint. etc.) window by means of Edit: Paste
command.



4. EEG Power Spectra (Auto and Cross-correlations) Window
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This window is designed for EEG power spectra and correlation analysis. On the right side of the
window there is Spectra bar and at the window bottom there is the Calculator bar.
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The results of EEG power spectral analysis can be presented in seven window modes that are selected
by commands available on the Analysis menu:

Graphs

Histograms

Table

Maps

Asymmetry

Power spectra (auto and cross correlation) are shown as graphs for each
separate channel. For the Spectral Dynamics display mode, spectra for each
epoch are superposed with a small vertical shift.

Total signal power for given EEG frequency bands is depicted as a
histogram for each separate channel. Disabled for auto and cross
correlation

For EEG power spectra: absolute or related (percent) of spectral power and
the frequency of signal maximum for given EEG frequency bands are listed
in the table

For EEG coherence: average coherence and the frequency of signal
maximum for given EEG frequency bands are listed in the table

For EEG autocorrelations: minimal lag value in which autocorrelation
function cross zero and corresponding to lag frequency are listed in the
table

For EEG cross-correlations: value of first maximum (minimum) of cross
correlation function and corresponding lag are listed in the table

Total signal power for given EEG frequency bands is shown on maps. For
the Spectral Dynamics mode, power is mapped separately for each epoch.
Disabled for auto and cross correlation

Total signal power asymmetry for given EEG frequency bands is shown on
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maps. For the Spectral Dynamics mode, asymmetry is mapped separately
for each epoch. Disabled for auto and cross correlation
Formula A map depicting the ratio of signal powers for two given EEG frequency
(Mapping) bands. The ratio formula is defined by means of the Calculator bar. For
the Spectral Dynamics mode, multiple maps are displayed. Disabled for
auto and cross correlation

Formula Signal power ratio dynamics for two given EEG frequency bands. Disabled
(Graphs) for auto and cross correlation

Interaction The EEG coherence and cross correlation can be presented by so called
diagram interaction diagrams.

For EEG coherence: electrodes will be connected by curves with different
thickness and colors in dependence of value of average coherence

For EEG cross correlation: electrodes will be connected by curves with
different thickness and colors in dependence of value first maximum
(extreme) of cross correlation function.
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The window can display background EEG coherence and phase spectra as well as power spectra.

Bi-spectra and bi-coherence are displayed by frequency-frequency color plots.
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To switch between window modes, use the following Analysis menu commands:

EEG Spectra Displays EEG power spectra (autocorrelation)
Coherence for Displays EEG coherence (cross correlation) for a
Channels selected channel

Average Coherence  Displays average EEG coherence for all channels
Disabled for auto and cross correlation

Phase Spectra Displays EEG phase spectra for a selected channel.
Disabled for auto and cross correlation

Bispectra Displays EEG bi-spectra frequency-frequency plots
Disabled for auto and cross correlation

Bicoherence Displays EEG bi-coherence frequency-frequency plots

Disabled for auto and cross correlation

If spectral dynamics have been calculated during EEG processing, you can toggle between Average
Spectra and Spectral Dynamics window modes (see Analysis menu commands) Disabled for auto and
cross correlation.

Use the Scale list or “+” and “-” keys to change color scale sensitivity (or Y axis scale for graphs).

Use the Value list (disabled for auto and cross correlation) to choose what value to depict in graphs
and maps:

P (uv"2) Graphs: Y axis shows signal power. Color scale encodes power
(in regular intervals).
Measurement units — squared microvolt.
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A (uV) Graphs: Y axis shows signal “amplitude”, i.e. square root of
power. (The “amplitude” term has physical sense only for
spectral graphs, in all other cases it means square root of the
total signal power in a given frequency band). Color scale
encodes “amplitude” (in regular intervals).

Measurement units — microvolt.

% Graphs: Y axis shows percentage of total broadband signal
power is in a particular frequency band. Color scale encodes
power percentage (in regular intervals).

Measurement units — percent.

Log(P) Graphs: Y axis shows logarithm of signal power
Units For coherence and auto and cross-correlations
Grad For phase

Use the Fill By list (disabled for auto and cross correlation) to choose how to fill areas under a graph
or a histogram.

None Blank (white) areas

Bandranges Fills areas by colors defined in the standard frequency band
parameters (see Setup: EEG Bandranges... command)

Color Scale Fills areas by color scale showing power level

Choose graph or map size from the Size list.

Use Normalization fields (disabled for auto and cross correlation) to define frequency band used for
computation and displaying normalized spectra (see above Value: %). These parameters will influence
on results of statistical comparison of two spectra (see Analysis: Comparison of results command).

Use Statistics field (disabled for auto and cross correlation) to show or hide results of statistical
comparison of two spectra. The statistical significance of differences is displayed be vertical bar with
different height: shorter bar means that significant of differences is lower then 0.05 (p<0.05), middle bar
— p<0.01 and longer bar — p<0.001.

Use the Channel list to choose a channel to display EEG coherence or phase spectrum for.

For Graphs and Histograms modes, Value, Freq. (tag) and p<0.0* fields of the status bar are used to
show power level, frequency and significance of differences. A frequency component may be pointed to
on a graph or selected in a histogram by cursor position, when holding the left mouse button pressed.

There is a possibility to add one or more maps corresponding to selected frequency of frequency band.
A frequency component may be pointed to on a graph or selected in a histogram by cursor position,
when holding the right mouse button pressed. When right button will be released a pop-up menu will
appears on the screen. Use Add Map command to add map for selected frequency.
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Use the Setup: EEG Bandranges... command (disabled for auto and cross correlation) to modify
parameters for standard EEG frequency bands.

Use the Setup: Mapping Style command to change color scale palette and map appearance.

Use Edit: Copy command to copy graphs or maps visible in the window to the clipboard. They can then
be pasted into final report text or into any application window (WinWord, Paint and etc.) by means of
Edit: Paste command. The table of spectral parameters can be also copied to clipboard as text.

Use the File: Save command to save newly calculated EEG power spectra in the database.

Use the Analysis: Insert tables into report command (disabled for auto and cross correlation) to
insert detailed report into the text of MS Word window. This option is available only if raw spectra are

kept during computation of power spectra (see Parameters of EEG spectra computation dialog).

Use the File: Print command to printout of content of window. Graphs and maps are rescaled to fit
single page.
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The preliminary review of printing form can be done using the command File: Print Preview.
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5. EEG Indices Window

This window is designed for EEG indices analysis.
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On the right side of the window there is the Maps/Spectra/lndices bar and at the window bottom there
is a Calculator bar. The results of EEG indices analysis can be presented in six window modes that are
switched from one to another by corresponding commands found on the Analysis menu:

Graphs Indices are depicted as graphs for each separate channel. X axis
- frequency (0.25 Hz increments), Y axis — percentage of time,
that signal of a given frequency was detected.

Histograms Indices are depicted as graphs for each separate channel. X axis
- frequency (0.25 Hz increments), Y axis — percentage of time,
that signal of a given frequency lay within a certain standard

EEG frequency band.

Table EEG indices are listed in a table.

Maps Percentage of time a signal existed within a certain standard
EEG frequency band.

Asymmetry Map of Asymmetry of EEG indices.

Formula Ratio of percentages of signal existence time for two standard

EEG frequency bands is mapped. Ratio formula to be mapped
is defined by means of Calculator bar

Use the Scale list or “+” and “-” keys to change color scale sensitivity (or Y axis scale for graphs).
Use the Fill By list to choose how to fill areas under a graph or a histogram.

None Blank (white) areas
Bandranges Fills areas by colors defined in the standard frequency band
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parameters (see Setup: EEG Bandranges... command)
Color Scale Fills areas by color scale showing index level

Choose graph or map size from the Size list.
For Graph and Histogram modes, Value and Freq. Fields of the status bar are used, showing level
and frequency for an index indicated by cursor on a graph or a histogram when holding the left mouse

button pressed.

Use the Setup: EEG Bandranges... command to modify parameters for standard EEG frequency
bands.

Use the Setup: Mapping Style command to change color scale palette and map appearance.
Use Edit: Copy command to copy graphs or maps visible in the window to the clipboard. They can then
be pasted into final report text or into any application (WinWord, Paint and etc.) window by means of

Edit: Paste command. The table of spectral parameters can be also copied to clipboard as text.

Use the File: Save command to save newly calculated EEG indices in the database.
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6. ERP Window

This window is designed to analyze event-related potentials (ERP), event-related EEG de-
synchronization (ERD), event-related EEG coherence (ERCoh) or to perform wavelet ERP analysis.
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ERP bar is placed on the right side of the window and at the top there is the Averaging group bar.
ERPs can be presented in five window modes that are selected by corresponding commands on the
Analysis menu as listed in the table below. In addition, for wavelet ERP analysis there is a feature that
allows display of EEG oscillation dynamics for the given frequency band as graphs or as bitmaps (X
axis — time, Y axis — frequency)
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Channels / ERPs are depicted as graphs arranged in columns by channels
Groups and in rows by trial groups.

Groups/ ERPs are depicted as graphs arranged in columns by trial
Channels groups and in rows by channels

Time / Groups ERPs are depicted as maps arranged in columns by time
Mapping readouts and in rows by trial groups.

Groups/ Time ERPs are depicted as maps arranged in columns by trial
Mapping groups and in rows by time readouts.

Formatted Page  ERPs are depicted as graphs and maps. ERPs are depicted as
graphs and maps. Graphs are placed according to selected
format parameters (see “Setup->Graph Formats...”
command). Maps are placed below graphs.

Average Displays average band power graphs for wavelet ERP
bandpower analysis.

Rasters Displays time/ frequency rasters for wavelet ERP analysis.
Time/Frequency

Use the Scale list in the ERP bar or “+” and “-” keys of keyboard to change color scale sensitivity (or
Y axis scale for graphs).
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Choose graph or map size from the Size list in the ERP bar.

Use Active group fields in the ERP bar to set start and end time of the interval to be depicted by ERP
graphs.

Use Maps group fields in the ERP bar to set start and end time of the interval to be mapped and also to
define degree of ERP compression. If the Step parameter value exceeds quantizing interval then time-
averaged ERPs will be mapped.

Use Baseline group fields in the ERP bar to modify interval for baseline calculation

Use Active Groups group fields in the Averaging group bar to choose groups to be displayed and to
select an *“active” group.

Use Averaging bandrange group fields in the Averaging group bar to set frequency band for
displaying average band power graphs for wavelet ERP analysis.

Use Setup: Mapping Style command to change color scale palette and map appearance.

Use Edit: Copy command to copy graphs or maps visible in the window to the clipboard. They can then
be pasted into final report text or into any application (WinWord, Paint and etc.) window by means of
Edit: Paste command.

Use the File: Save command to save newly calculated ERPs in the database.

Click right mouse button to show the popup menu. If the cursor is placed on a graph then Add Map,
Add Label, Copy Parameter Distribution, Copy Channel and Copy Channel to Report commands
will be available in the popup menu.

Use the Add Map command to add a map in the Formatted Page window mode.

Use Add Label command to add peak labels on the *“active” group ERP curve.

Use Copy Parameter Distribution to place a string of voltages into clipboard for selected “active”
group ERP curve and time sample:

Subject Name, [T4-Av], 148, 37.30, 39.38, 34.88,
30.82, 34.50, 11.81, 2.91, 20.26, -36.97, -120.12, 11.20,
-8.24, -74.47, -36.31, -0.21, -15.95

Use Copy Channel and Copy Channel to Report commands to place selected channel and the “active”
group waveform into clipboard or final report.



85

[Taior] - Ty

- @D
LY d

@= RRE=0.072 ECC=1.00000

The map and dipole localization picture will added for selected time sample if monopolar montage was
used.
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7. ICA Window

The design of ICA window for spectra of EEG independent components is presented on following
figure.
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ICA window for independent component spectra.

The topographies of components are placed on the left side of ICA window. The “power” (variance) of
components is placed below topographies. The bitmaps displaying individual (not averaged)
components spectra are place on the right from topographies. The average components spectra are
displayed by curves places below bitmaps.

Each row of bitmap corresponds to single epoch spectra or individual spectra. The first spectrum is
displayed on the bottom of bitmap. The x-axis corresponds to the frequency. The power of spectrum is
coded by color. The curve displays average power spectra of EEG component. The parameters of
equivalent dipole source for component topographies are displayed on right side of window. Here RRE
is “Residual Relative Energy” allowing estimate the accuracy of fitting of real data by dipole model and
ECC is eccentricity of dipole.

The frequency of selected by mouse spectrum harmonic is displayed on status bar.

The design of ICA window for independent components of ERPs is presented on following figure.
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ICA window for independent component ERPs.

The topographies of components are placed on the left side of ICA window. The “power” (variance) of
components is placed below topographies. The bitmaps displaying individual (not averaged)
components are place on the right from topographies. The average components are displayed by curves
places below bitmaps.

Each row of bitmap corresponds to single trial or individual ERP. The first or individual ERP trial is
displayed on the bottom of bitmap. The x-axis corresponds to the time. The value of components is
coded by color. The curves display average ERPs for different conditions. The legend of curves (the
correspondence of colors to conditions) is displayed right.

The parameters of equivalent dipole source for component topographies are displayed on right side of
window. Here RRE is “Residual Relative Energy” allowing estimate the accuracy of fitting of real data
by dipole model and ECC is eccentricity of dipole.

The time offset of selected ERP samples is displayed on status bar.

The command “Copy component” from pop-up menu of window is used to place corresponding
bitmaps and graphs to clipboard.

The command “Component name” from pop-up menu of window is used to modify corresponding
name.
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The command “LORETA for component” from pop-up menu of window is used to runs LORETA
application and automatically store to it the topographies of selected component.

The command “Select groups” from menu “Analysis” is used to select the list of conditions to which
corresponding average curves will be displayed.

The command “Select group pairs” from menu “Analysis” is used to select the list of condition pairs to
which corresponding difference waves will be displayed.

The command “Change graph scale” from menu “Analysis” is used to change vertical scale of the
graph.

The command “Correct baseline” from menu “Analysis” is used to define the length of baseline time
interval for baseline correction.

The command “Save components filter” from menu “Analysis” is used to save to ASCII file matrix

A, ; using as a spatial filter for transformation raw EEG (ERP) to components.

The command “Save signals filter” from menu “Analysis” is used to save to ASCII file matrix using as
a spatial filter for reviling (or suppression) of signals from raw EEG (ERP) for selected list of
components.

The command “Export of component parameters” from pop-up menu of window is used to save to
ASCII file the parameters of selected component for the future statistical analysis.

The “Save” command from submenu *“File” is used to save newly calculated independent components
ICA file.

The “Save As...” command from submenu “File” is used to save independent components in ICA file
with another name.
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WInEEG Bars

1. Main Toolbar

mEIE]

The main toolbar is placed in the top of the WIinEEG window under the menu bar. It enables quick
initiation of many WIinEEG commands by simple mouse clicks.

To show or to hide the main toolbar, use View: Toolbar -> Main Toolbar command.

To change the arrangement of buttons in the main toolbar, use View: Toolbar — Customize Main
Toolbar command. You can also move or delete buttons by dragging them while holding the Shift key

down.
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Create a new EEG file.

Open a data file (EEG, spectra file, etc.) Click the arrow to open database list
Save the active file to the database.

Close the active document.

Open the Export file format menu.

Print the active document.

Preview the active document before printing.

Exit WInEEG.

Undo last action (when editing final report text).

Mark selected time interval of EEG record as artifact. Cut selected block from final report

text to clipboard.

Copy active window contents or selected block of text from final report to clipboard.

Paste the clipboard content to final report text

Delete selected block from final report text or selected interval from data plot.
Find given text in the final report.

Find the beginning of selected plot interval.

Find the beginning of a plot fragment (trial).

Add a user label or turn Add Label mode off. Click the arrow to open label list.

Delete a user label or turn Delete Label mode off.
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Find nearest user label beyond the left border of the plot window.
Find nearest user label beyond the right border of the plot window.
View or edit patient card.

Decrease sensitivity (vertical scale).

Increase sensitivity (vertical scale).

Decrease speed (horizontal scale).

Increase speed (horizontal scale).

Modify montage. Click arrow to open montage list.

Turn band pass filter on or off. Click arrow to open filter list.
Open or activate final report window for the active program file.
Open map window.

Calculate EEG indices.

Calculate EEG spectra.

Correct electro oculogram (EOG)

Correct EEG artifacts or restore last correction.

Mark EEG artifacts automatically.

Computes event-related potentials.

Computes event-related EEG desynchronization.

Computes event-related EEG coherence.

Computes event-related wavelet EEG bandpower.

Computes event-related wavelet EEG coherence.

Insert patient card into final report text.

Insert a final report template.

Cascade windows.

Tile windows horizontally.

Tile windows vertically.

Get context sensitive help on a WIinEEG control.
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2. Input Control Toolbar

This toolbar is usually placed in the top of the WinEEG window under the main toolbar (but can
positioned differently) and is used to control EEG acquisition and to scroll EEG window.

To show or to hide the Input Control toolbar, use View: Toolbar — Input Control Toolbar command.

To arrange buttons in the Input Control toolbar, use View: Toolbar — Customize Input Control
Toolbar command. You can also move or delete buttons by dragging them when holding the Shift key
pressed.

Click To

Start EEG acquisition and monitoring without recording to hard disk.

Start EEG fragment recording to hard disk. Click arrow to open list of fragment names.
Pause EEG acquisition, monitoring and recording.

Stop EEG acquisition, monitoring and recording and switch to EEG view mode.

Show (hide) Main Video Window.

Show (hide) Additional Video Window

Change the size of Video Window.

Start (stop) recording of Video signal synchronously with EEG recording.

Start calibration signal (0.5 Hz, 0.1 Ohm) acquisition and monitoring in a new EEG window

without recording to hard disk.
Reset DC component
View calibration efficiencies of the amplifiers.

Measure electrode impedance.

EEEE EHEAEEE[EE

Turn rhythmic photo stimulation on or off. Click arrow to open menu of photo stimulator
colors (White, Red and Red-With).

Increase photo stimulation frequency.

Decrease photo stimulation frequency.

EpRe

Turn on (off) a photo stimulation program. Click arrow to open photo stimulation program
list.

Start or stop a stimuli presentation program.

Rewind the EEG window left (with high speed).
Playback the EEG window left (with normal speed).

To playback the EEG window right (with normal speed).

e EE

To rewind the EEG window right (with high speed).
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3. Analysis Toolbar

This toolbar is usually placed in the top of the WinEEG window under the main toolbar (but can be
moved) and is used to manage ERP, Spectra and Indices windows.

To show or to hide the toolbar, use View: Toolbar Analysis Toolbar command.
To modify button set or to change order of buttons in the Input Control toolbar, use View: Toolbar

Customize Analysis Toolbar command. You can also move or delete buttons by dragging them when
holding the Shift key pressed.
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Display spectra or indices as graphs (Graphs mode).

Display spectra or indices as histograms (Histograms mode).

List spectra or indices parameters in a table (Table mode).

Display spectra or indices as maps (Maps mode).

Map asymmetry for spectra or indices (Asymmetry mode).

Map ratio for spectra or indices (Formula Mapping mode).

Display interaction diagrams (Interaction diagrams mode).

Display ratio dynamics for spectra as graphs (Formula Graphs mode).
Display power spectra or their parameters in spectra window.

Display EEG coherence or its parameters for each channel in spectra window.
Display average EEG coherence or its parameters in spectra window.
Display phase spectra or their parameters in spectra window.
Displays EEG bi-spectra frequency-frequency plots.

Displays EEG bi-coherence frequency-frequency plots

Display average spectra in spectra window.

Display spectra dynamics in spectra window.

Switch ERP window to Channels/Groups mode.

Switch ERP window to Groups/Channels mode.

Switch ERP window to Time/Groups Mapping mode.

Switch ERP window to Groups/Time Mapping mode.
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Switch ERP window to Formatted Page mode.

Display average band power for wavelet ERP analysis.
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|§| Display time-frequency plots for wavelet ERP analysis.

Copy window contents and paste it into MS Word (to current cursor position on instead
selection).

L Insert tables of EEG spectra parameters into MS Word.

4, Status Bar

caP

The status bar is located at the bottom of the WIinEEG window. To show or to hide it, run View: Status
Bar command.

The left part of the status bar displays a brief description of a menu command, a toolbar button, a Filters
bar control, an Input Control bar control or a Channel Names bar control pointed to by the mouse cursor
(used, e.g., to preview a software action by hesitating with the mouse cursor on a command item to
ensure the intended action will take place when the mouse button is clicked).

On the right side of the status bar there are fields displaying values for a selected EEG channel (or
spectrum or ERP parameters evaluated at the marker) and indicating states of the locking keys.

Field Description
For EEG window:
= Instantaneous EEG value at left marker

R= Instantaneous EEG value at right marker
T[R-L] = time interval between markers
R-L= Difference between instantaneous values at the markers

= Peak-to-peak EEG amplitude for selected interval (difference between maximal and
minimal values)
F= “Average” signal frequency
dC = Photo stimulation frequency

For EEG spectra window:
6. Measured parameter value
2. Frequency at the marker position

w

For ERP window:

\ Measured potential value (uV)

T Time from the last preceding stimulus (ms); stimulus number is indicated by number
before colon

F Frequency (Hz) for time-frequency plots.

P< Statistical significance.

Indicator Description
CAP Caps Lock key locked

NUM Num Lock key locked
SCRL Scroll Lock key locked
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5. Print Preview Control Bar

Hext I Breyous | Twno P'agel £00 in I E ) Cloze

Print — Call Print dialog to start printing the document.

Next — View next page.

Previous — View previous page.

Two Pages / One Page — View two pages or one page at a time.
Zoom in — Zoom page in.

Zoom out — Zoom page out.

Close — Close Print Preview.

6. Filters Bar

k.

SpeedISD MM S 'I GainISD i VI Baselinel D.DDnEZ Heget | Laowy Cut [s]l vl High Cut [Hz] |20 « | Motch[Hz] 5001 =

This bar is usually placed at the top of the WIinEEG window (but can be moved) and is used to edit a
number of parameters for the active EEG window or active EEG file.

Use the Speed list to choose horizontal scale (simulating paper speed). You can also use “*” and “/”
keys. Press “/” key to half decrease speed or “*” key to increase the speed twice.

Use the Gain list to choose vertical scale (gain). You can also use “+” and “*-” keys. Press “-” key to
half decrease gain or “+” key to increase gain twice.

To change gain only for a selected channel, hold Ctrl pressed (see Channel Names bar), otherwise
gain will be changed for all channels that are visible in the montage.

Use High Cut (Hz) list to choose EEG band pass high frequency cutoff.

To change high cutoff only for a selected channel, press and hold Ctrl to avoid changing cutoff
frequency for all channels that are visible in the montage.

Use Low Cut (Hz) list to choose EEG band pass low frequency cutoff.

To change low frequency cutoff only for a selected channel, press and hold Ctrl to avoid changing
cutoff frequency for all channels that are visible in the montage.

Use Notch (Hz) list to turn notch 50 or 60 Hz filter on or off.

To change notch only for a selected channel, hold Ctrl pressed, otherwise notch will be changed for all
channels that are visible in the montage.

Use Baseline field to change baseline.

To change baseline only for a selected channel, hold Ctrl pressed, otherwise baseline will be changed
for all channels that are visible in the montage.



7. Channel Names Bar
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8. Maps Bar (Map Window)
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This bar is placed at the left side of the EEG
window and is used to select a channel for
processing. The channel also can be selected by
the Up and Down arrow keys.

Suggestion: to compare EEGs recorded from
different sites you can move a channel in the
vertical direction while viewing. Place cursor
on a button on the Channel Names bar and drag
vertically with left mouse button pressed. The
curve depicting the selected channel will also
move in the vertical direction. When the left
mouse button is released, the curve will
automatically return to its original position.

Select an EEG interval and run View:
Toolbar Maps command to view two
potential or spectral power maps
corresponding to each of the vertical mouse
cursors (Left and Right).



9. Dipole Window
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RRE=0.030 ECC=0.77621
RRE=0.020 ECC=1.00000

DEI

Copy

Copy Parameters

The dipole source localization and
dipole parameters id displayed in
this window. RRE is relative
residual energy and ECC is
eccentricity. Use buttons “Copy” or
“Copy parameters” to copy this
picture or table of dipole
parameters into clipboard



10. Maps, Spectra and Indices Bars
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11. Calculator Bar
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This bar is located at the right side of the EEG
mapping, spectra or indices windows. Its
controls depend on window type.

At the top of this bar is a color scale. Numbers
above and below the scale indicate parameter
values corresponding to highest and lowest
color degree.

Below the color scale are controls for setting
color scale sensitivity, size of maps or graphs,
etc. To learn for additional details about these
controls, see the sections describing particular
windows.

+[ | Betal +[ ] Beta? +[ ] Gamm: +[_] +[] +|

[ ] Delta +[ | Theta +[ | Alfa

+[ | Betal +[ | Beta? +[ | Gamm:+[_] +[ ] +|

This bar is located at the bottom edge of the EEG Spectra window or EEG Indices window and is
used to define a formula for calculating a value to be mapped in the Formula mode.

The bar has two rows of buttons corresponding to standard EEG frequency bands. The top row defines
the sum for ratio numerator and the bottom one — for ratio denominator. The standard EEG frequency
band parameters (signal powers or EEG indices) marked by “checked” buttons will be summed when
calculating the ratio of numerator and denominator.

For example, if “Alpha” and “Beta” buttons are checked in the top row, and “Delta” and “Theta” — in
the bottom row, then the following power ratio would be calculated for each channel:

(P[alpha] + P[beta] ) / (P[delta] + P[theta]),

and displayed whenever Formula mapping were selected.



12. Averaging Groups Bar
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This bar is located at the top of the ERP Window and is used to choose which groups may be
displayed, and to select an “active” group.

13. ERP Bar
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This bar is placed on the right edge of the ERP
Window and is used to set graph or map size,
vertical and horizontal scaling (for graphs),
color scale sensitivity and time readouts for
ERP mapping.
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14. Video Window.

I video EEG ‘The video data corresponding to position of

' ‘3 lider (see EEG window) is displayed in this

I indow. Use command View: Video Window
[0 show (hide) this window.




Menu Commands

File Menu Commands

100

The File menu offers the following commands:

New
Open EEG Database

Open Another Database

- EEG Spectra

- EEG Cross-correlations

- EEG Indices

- ERP (EP) File

- ERD File

- ERConh File
Open File...

Import EDF+ Data
Import Data

Close

Save

Save As...

Compress video files...

Export Data...

Export EEG and Video EEG

Print...

Page Setup...
Print Preview...
Print Setup...
Exit

Edit Menu Commands

Creates a new EEG file.
Opens a source data record from the database
Opens a file from the database of processing results:
an EEG spectra file
...an EEG auto and cross-correlation file
an EEG indices file
an ERP file
an event-related EEG de-synchronization file
an event-related EEG coherence file
Opens a file from hard disk (containing source EEG or
processing results).
Import of EDF+ data file.
Converts data from another format to WinEEG format
Closes the active file.
Saves the active file under its current name.
Saves the active file under another name.
Compress or recompress video files by selected method
Writes the data file in ASCII, binary or another format.
Copy selected part of EEG record to another file.
Prints the active document.
Sets parameters for a page to be printed.
Displays the document, as it will be printed.
Chooses a printer and sets parameters for it.
Quits WInEEG.

The Edit menu offers the following commands:

Undo
Cut

Copy
Paste

Clear

Select All

Clear All

Clear All Video Data
Find...
Replace...

Find Selection
Find Fragment...
Add Label
Delete Label
Patient Card

Undoes the previous edit action.

Mark selected time interval of EEG record as artifact. Removes the
selection and places it on the clipboard.

Copies the selection (or the window content) to clipboard.

Inserts the clipboard content at the current cursor position in the active
document.

Deletes the selected block.

Selects the whole document.

Clears the whole document.

Clears all video data for active document.

Finds events in EEG record. Finds a string in the text.

Finds one string in the text and replaces it with a different string.
Finds the EEG interval selected by left and right vertical markers.
Finds the beginning of an EEG fragment.

Adds a user label.

Deletes an existing user label.

Edits a patient card.



Trial Labels
Adjust trial synchronization

Change polarity
Load Trial List

View Menu Commands
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Edits trial labels used for ERP calculation.

Adjust trial synchronization using synchronization signal recorded from
special detector (for example photodiode)

Change polarity of signals for selected list of channels.

Load trial list from ASCII file.

The View menu offers the following commands:

Toolbar

- Main Toolbar

- Input Control Toolbar
- Analysis Toolbar

- Maps

- Dipole Window

- Filters Bar

- Maps Bar

- Spectra Bar

- Indices Bar

- ERP Bar

- Biofeedback Bar
- Calculator Bar

- Averaging Group Bar
- Customize MainToolbar

- Customize Input Control Toolbar.
- Customize Analysis Toolbar...

Status Bar

Channel Names Bar

Main Video Window
Additional Video Window
Video Window size
Decrease Gain

Increase Gain

Decrease Speed

Increase Speed

Select Montage...

Format Menu Commands

Toggles display of:

- Main toolbar

- Input Control toolbar

- Analysis toolbar

- maps of two EEG instants selected by Left and Right cursors
- dipole source localization of two EEG instants selected by
Left and Right cursors

- Filters bar.

- Maps bar in an EEG mapping window.

- Spectra bar in a spectra window.

- Indices bar in an indices window.

- ERP bar in an ERP window.

- Biofeedback bar in a biofeedback window.

- Calculator (ratio formula) bar in a spectra window, an indices
window or a biofeedback window.

- Averaging Group Bar in an ERP window.

Modifies Customize MainToolbar button set.

Modifies Input Control toolbar button set.

Modifies Analysis toolbar button set.

Shows or hides the status bar.

Shows or hides the Channel Names bar.

Show (hide) Video Window for main video camera

Show (hide) Video Window for additional video camera
Change a size of Video window

Decrease vertical scale in an EEG window.

Increase vertical scale in an EEG window.

Decrease horizontal scale in an EEG window.

Increase horizontal scale in an EEG window.

Chooses or modifies a montage: channel list, filters, gain, color,
electrodes, etc.

The Format menu offers the following commands:

Font
Paragraph

Recording Menu Commands

Chooses a font.
Formats a paragraph.

The Recording menu offers the following commands:

EEG Monitoring

Starts (resumes) EEG monitoring without recording data to the hard



Turn On(Off) Calibration
EEG Recording(on/off)
Pause

Stop

Video Recording

Reset DC Filter
Photostimulation (on/off)
Photostimulation Program
Stimuli Presentation Program
Turn on (off) Music
Calibration

Impedance

Rewind Back

Play Back

Play Forward

Rewind Forward

Analysis Menu Commands
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disk.

Turns on (off) calibrating signal.

Starts recording a new EEG fragment to the hard disk.
Pauses EEG acquisition.

Stops EEG acquisition and switches to signal view mode.
Start (stop) recording of video data.

Use this command to reset constant component of the signal.
Turns photo stimulator on (off).

Starts a photo stimulation program.

Starts presenting stimuli for ERP acquisition.

Turns on (off) music (for auditory biofeedback).

Checks calibration of the amplifiers.

Enables automatic measurement of electrode impedance.
Rewinds the EEG window left.

Plays back the EEG window left.

Plays back the EEG window right.

Rewinds the EEG window right.

The Analysis menu offers the following commands:

Final Report

Insert Patient Card

Insert Final Report Template
Signal Parameters

EEG Mapping

EEG Indices...

EEG Spectra...

EEG Cross-correlations...

Spectra Density Array

Source distribution (LORETA)

Spectra power distribution
(LORETA)

Dipole Source (BrainLock)
Nonlinear Analysis

Spike Detection...

Spike Averaging

Remove EOG

Mark artifacts
Artifacts correction

Artifacts  correction

templates

Bandrange filter

using

For EEG Window

Opens a final report.

Inserts patient card into final report text.

Inserts a final report template into final report text.

Display signal parameters table

Opens an EEG Mapping window.

Calculates EEG indices for a selected interval.

Calculates EEG power spectra and the coherence function for a
selected interval.

Calculates EEG power auto and cross correlation for a selected
interval.

Calculate and display (hide) spectra density arrays in EEG window
Runs LORETA application and store to it the voltage data
corresponding to position of vertical markers.

Runs LORETA application and store to it the EEG power (covariance
matrix) computing for selected time interval.

Run BrainLock program (optional)

Run utilities for nonlinear analysis of EEG (optional)

Start automated spike detection procedure

Calculate averaged spike waveforms and open ERP window

Correct electro oculogram artifacts (caused by eye movements) from
the record.

Mark EEG artifacts.

Correct EEG artifacts by spatial filtering of raw EEG or recover
previous correction. The artifact components are selected manually.
Correct EEG artifacts by spatial filtering of raw EEG. The artifact
components are selected automatically by similarity component
topographies to predefined templates.

Turn on (off) band pass filter defined by Setup: EEG bandranges...
command.



Compute ERP

Compute ERD

Compute ERCoh

Compute Wavelet

Compute Wavelet coherence
Independent component
spectra

Independent component ERP

Comparison of results

Add Spike

Delete Spike

Change Channel
Copy EEG

Copy Spike

Copy EEG to Report
Copy Spike to Report

Average Spectra
Spectra Dynamics
Graphs
Histograms

Table

Maps
Asymmetry

Formula (Mapping)
Formula (Graphs)
Interaction diagram

Power Spectra
(Autocorrelations)
Coherence (Cross-correlations)
for Channels

Average Coherence
Phase Spectra
Parameters of interaction
diagrams

Insert tables into Report
Bispectra

Bicoherence

Add map
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Computes event-related potentials.

Computes event-related EEG de-synchronization.

Computes event-related EEG coherence.

Performs wavelet ERP analysis.

Compute Wavelet coherence

Compute spectra for independent component of EEG and open ICA
window

Compute ERP for independent component of EEG and open ICA
window

Compare spectra, ERP or ERD.

For pop-up menu of EEG window

Add spike label for selected channel and time sample

Delete selected spike label

Change “main” channel for selected spike label

Copy EEG time interval into clipboard for selected spike

Copy spike waveform into clipboard for selected spike

Copy EEG time interval into clipboard for selected spike

Copy spike waveform into text of final report for selected spike

For EEG Spectra and EEG Indices Window

Displays average EEG spectra.

Displays EEG spectra dynamics.

Shows processing results as graphs.

Shows processing results as histograms (by EEG frequency bands).
Shows processing results as a table of parameters for EEG frequency
bands.

Shows processing results as distribution maps by EEG frequency
bands.

Shows processing results as asymmetry distribution maps by EEG
frequency bands.

Maps spectra (indices) ratio.

Displays spectral ratio dynamics in a Spectra window as graphs.
Displays interaction diagram in a Spectra window.

For EEG Spectra
Displays EEG power spectra or EEG autocorrelations.

Displays EEG coherence for one of selected channels or EEG cross-
correlations.

Displays EEG coherence averaged over all channels.

Displays phase spectra for one of selected channels.

Modify parameters of interaction diagrams: channel pairs and
thresholds.

Insert tables of EEG spectra parameters into MS Word

Display bispectra frequency-frequency plot

Display bicoherence frequency-frequency plot

For pop-up menu of EEG Spectra window
Add map for selected frequency



Channels/Groups
Groups/ Channels
Time/Groups Mapping
Groups/Time Mapping
Formatted Page
Average Bandpower
Rasters Time/Frequency
Channel List

Group Info

Export trial parameters
Add Map

Add Label

Copy Parameter Distribution

Copy Channel

Copy Channel to Report

Sources distribution LORETA

Dipole source (BrainLock)
Delete All Labels

Delete Labels and Maps
Generate Final Report

Insert Patient Card

Insert Final Report Template
Select groups

Select group pairs

Change graph scale

Correct baseline

Save components filter

Save signal filter
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For ERP Window

Displays ERP graphs arranging channels in columns and averaging
groups in rows.

Displays ERP graphs arranging channels in rows and averaging
groups in columns.

Displays ERP maps arranging time intervals in columns and
averaging groups in rows.

Displays ERP maps arranging time intervals in rows and averaging
groups in columns.

Displays ERP graphs according to ERP Display Format you have
chosen.

Displays average EEG bandpower graphs for wavelet ERP analysis.
Displays Time/Frequency rasters for wavelet ERP analysis.

Selects channels to be displayed on graphs or maps.

Views the statistics for averaging of ERP and response reaction
processing results.

Export parameters of task performance for single trials

For pop-up menu of ERP Window

Adds an ERP map for selected (active) trial group.

Adds a peak label on the graph for selected (active) trial group.

Copy string of voltages of “active” ERP group for selected time
sample into clipboard

Copy channel waveform, map and dipole picture for “active” ERP
group into clipboard

Copy channel waveform, map and dipole picture for “active” ERP
group into final report

Runs LORETA application and store to it the voltage data
corresponding to selected time point.

Runs BrainLock application and store to it the voltage data
corresponding to selected time point.

Clear all pick labels

Clear all pick labels and maps

For Final Report window

Activates final report generation procedure. (Only Russian version
available).

Inserts patient card into final report text.

Inserts a final report template into final report text.

For ICA window

Select averaging groups from list of groups for displaying of the
graphs.

Select averaging group pairs from list of groups for displaying of the
difference curve graphs.

Change vertical scale for ICA average curves.

Define time interval for baseline correction

Save to the ASCII file a matrix transforming raw EEG (ERP) to the
components of EEG (ERP).

Save to the ASCII file a matrix — spatial filter, revealing or
suppressing signals from raw EEG (ERP) for selected list of



Export activation curves
(spectra)

Copy component

Component name
LORETA for component

Export of component
parameters

Setup Menu Commands
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components.

Export activation curves or spectra into ASCII text file.

For pop-up menu of ICA Window
Place bitmaps and graphs to clipboard corresponding to selected

component by mouse.

Modify component name
Runs LORETA application and store to it the topography of selected

component.
Save to the ASCII file the parameters of selected component for the
future statistical analysis

The Setup menu offers the following commands:

Database Pathnames...
Preferences...

Mapping Style...

Montage List...

Fragment Names...

Label List...

Photo stimulation Programs...
EEG Bandranges...

Stimuli Presentation Programs...

Graph Formats...

Title...

Final Report...

Final Report Templates...
Video recording

Equipment Parameters...

Window menu commands

Sets (modifies) Database pathnames.

Sets EEG display parameters.

Sets map display parameters.

Edits list of montages.

Edits list of fragment names.

Edits list of user labels.

Edits list of photo stimulation programs.

Modifies standard EEG frequency bands.

Views and modifies the list of stimuli presentation programs for
ERP acquisition.

Modifies formats for displaying ERP graphs.

Edits organization title.

Customizes final report generator.

Edits list of final report templates.

Select video capturing device. Set and modifies parameters of
capturing: resolution, frame rate, signal format and on-line
compression.

Customizes hardware configuration.

The Window menu offers the following commands:

Cascade

Tile Horizontally
Tile Vertically
Arrange Icons
Split

1, 2.

Help menu commands

Arranges windows in cascade.

Tiles windows horizontally.

Tiles windows vertically.

Arranges icons of minimized windows.
Splits active window in two panes.
Activates window you choose.

The Help menu offers the following commands:

About WInEEG...

Displays program information and copyright.
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Description of Menu Commands

1. File: New command

Run this command to create a new EEG file. It should be created before starting EEG monitoring.
Before creating a new EEG file a number of EEG parameters should be defined in the Montage
Parameters dialog box consisting of 7 tabs. Switch from tab to tab to define parameters for a new EEG
file:

1. Fill in the patient card (see Montage parameters: Patient card dialog).
2. Choose a montage from the existing list and/or enter its parameters.

A montage includes a number of options such as list of monitored channels, list of displayed channels
and their parameters (gains, bandwidths, baseline, colors, etc.)

Don't forget that signals are acquired and recorded always monopolarly (in relation to the electrodes
connected with «Al», «A2» inputs). The bandwidth for acquisition and recording is maximally wide:
0.15- 70 Hz or 0.5 -30 Hz. Remember that 0.15 Hz frequency corresponds to 1.0 sec time constant and
0.5 Hz - to 0.3 sec time constant. This acquisition method allows convert raw data to any mono- or
bipolar montage with any bandwidth during subsequent viewing and processing.

created file and are not saved in the montage list. If a parameter set is expected to be used

many times, it would be better to define it in the montage list (see Setup: Montage List...
command). Next time you would simply select it from the list instead of repeatedly entering
parameters (which may take a considerable time).

x-“*: Attention!!! Montage parameters set by New command are active only for the currently

When customizing a montage you must define a number of its parameters:

a. Define a list of channels for EEG acquisition corresponding to electrodes really placed and
connected (see Montage parameters: Electrodes dialog). Define also coordinates of the
electrodes.

b. Define a list of channels in the montage and their parameters such as gain, bandwidth and
baseline (see Montage parameters: Channels dialog).

c. Define colors for signal displaying (see Montage parameters: Colors dialog).

d. Define referents to be calculated if there are any (Av, AvL and AvVR) (see Montage
parameters: Referents dialog).

e. Test whether channels are correctly defined or view another montage in the list (see_Montage
parameters: View dialog).

When the parameters are set, press OK button to create a new EEG file. A new (blank) EEG window
appears on the screen. Use Recording menu commands to start monitoring EEG and to manage photo
stimulators.

Don't forget to save the new file in the database (see File: Save command) when EEG monitoring is
finished.
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Shortcuts:
Main Toolbar:
Keys: CTRL+N

2. File: Open EEG Database command

This command opens an EEG file from the database in a new window. You can open several EEG files
simultaneously. Use the Window menu commands to switch between opened files. (See Window: 1,
2...command).

As you run this command a Record List dialog is displayed for searching EEG files in the database or
in the archive.

Shortcuts:
Main Toolbar:
Keys: CTRL+O

3. File: Open Another Database->EEG Spectra command

This command opens an EEG spectra file from the database in a new window. You can open several
EEG spectra files simultaneously. Use the Window menu commands to switch between opened files.
(See Window: 1, 2...command).

As you run this command a Record List dialog is displayed for searching EEG spectra files in the
database or in the archive.

4. File: Open Another Database->EEG Cross-correlations command
This command opens an EEG auto and cross correlation file from the database in a new window. You
can open several EEG auto and cross correlation files simultaneously. Use the Window menu

commands to switch between opened files. (See Window: 1, 2...command).

As you run this command a Record List Dialog is displayed for searching EEG auto and cross
correlation files in the database or in the archive.

5. File: Open Another Database->EEG Indices command
This command opens an EEG indices file from the database in a new window. You can open several
EEG indices files simultaneously. Use the Window menu commands to switch between opened files.

(See Window: 1, 2...command).

As you run this command a Record List Dialog is displayed for searching EEG indices files in the
database or in the archive.

6. File: Open Another Database ->ERP (EP) File command
This command opens an event-related potential (evoked potential) file from the database in a new
window. You can open several ERP files simultaneously. Use the Window menu commands to switch

between opened files. (See Window: 1, 2...command).

As you run this command a Record List dialog is displayed for searching ERP files in the database or
in the archive.
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7. File: Open Another Database ->ERD File command

This command opens an event-related EEG de-synchronization (ERD) file from the database in a new
window. You can open several ERD files simultaneously. Use the Window menu commands to switch
between opened files. (See Window: 1, 2...command).

As you run this command a Record List Dialog is displayed for searching ERD files in the database
or in the archive.

8. File: Open Another Database ->ERCoh File command
This command opens an event-related EEG coherence (ERCoh) file from the database in a new
window. You can open several ERCoh files simultaneously. Use the Window menu commands to

switch between opened files. (See Window: 1, 2...command).

As you run this command a Record List Dialog is displayed for searching ERCoh files in the database
or in the archive.

9. File: Open Another Database -> Biofeedback File command
This command opens a biofeedback file from the database in a new window. You can open several
biofeedback files simultaneously. Use the Window menu commands to switch between opened files.

(See Window: 1, 2...command).

As you run this command a Record List dialog is displayed for searching biofeedback files in the
database or in the archive.

10. File: Open File... command

This command uses the Windows standard file open interface to open a previously recorded data file
(EEG, EEG spectra, etc.) in a new window. You can open more than one file. Use the Window menu
commands to switch between opened files. (See Windows: 1, 2...command).

When you run this command a File Open dialog appears

11. File: Import EDF+ Data command

This command opens EDF+ files and converts them to EEG format. When you run this command a
File Open dialog appears. After selection of appropriate EDF+ file a Import of EDF+ data dialog
will appear on the screen.

12. File: Import Data command

This command opens files of other formats and converts them to EEG format.

When you run this command a File Open dialog appears.

13. File: Close command

Close all windows for the active data file (EEG or others). WIinEEG will ask about saving changes
before closing the file.



109

Shortcuts:
Main Toolbar: @

Mouse:  Click icon in the right top corner of the file (document) window.
Or double-click the window (document) icon in the left top corner of the window. For
different file types different icons are used as follows:

% - for EEG files,
] - for final reports,

@ - for potential maps,

E - for EEG power spectra (auto and cross-correlations),
- for EEG indices,

E - for biofeedback files,

B

AV - for ERP, ERD and ERCoh.

14. File: Save command

This command saves the active file.

If the file was opened from the database the corresponding record is modified when saving the file.
If the file is new a name is assigned to it automatically and a record is added to the database.

To save the latest changes in another file, use the File: Save As... command.

Shortcuts:

Main Toolbar:
Keys: CTRL+S

15. File: Save As... command

Save the active document in a new data file. A Save As dialog appears to define the new file name.

16. File: Compress video files... command

Compress or recompress video files by selected method. When you run this command a Video files
compression dialog appears.

17. File: Export Data... command

Save the data in a format compatible with other applications.

If an EEG file is active an Export EEG Data dialog appears. An EEG file can be converted into text
(ASCII) format, binary format, European Data Format (EDF) or Universal Data Format (UDF) —

Russian extension of EDF format.

If an EEG spectra file is active an Export EEG Spectra dialog appears on the screen. An EEG spectra
file can be converted into text (ASCII) format.
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If an EEG indices file is active an Export EEG Indices dialog appears. An EEG indices file can be
converted into text (ASCII) format.

If an ERP (ERD) file is active an Export ERP (ERD) dialog appears. An ERP (ERD) file can be
converted into text (ASCII) format.

Shortcut:
Main Toolbar: =]

18. File: Export EEG and Video EEG... command

Copy selected part of EEG record to another file. When you run this command Export video EEG
dialog appears.

This function is useful if it is necessary to prepare a number of video EEG examples to write them to
CD. The WInEEG program will copy automatically video EEG data, video EEG viewer (ViewEEG
program) and some additional service data in selected folder. It is possible to run this function many
times. As the results a number of subfolders will be created and the data will be copied in these
subfolders.
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START.EXE utility helps to open all copied data automatically by ViewEEG program.

ViewEEG program is the restricted version of WinEEG program providing reviewing of video EEG
data.

i:\ Attention!!! ViewEEG program requires DirectX 9.0 installation.

19. File: Print... command
Print the active window content (active file).
By default, the full contents (graphs, maps or text) will be printed unless specific pages have been

specified in the Print dialog that is displayed on calling this command. The exception is the EEG
window where you position the two vertical cursors to select the EEG interval you wish to print.
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Use File: Print Preview command to preview the document you are going to print.

Shortcuts:

Main Toolbar:
Keys: CTRL+P

20. File: Page Setup... command

Set the print page parameters.

The Page Setup dialog is displayed on calling this command.

21. File: Print Preview command

Use this command to display the active document, as it would appear when printed. When you choose
this command, the main window will be replaced with a print preview window in which one or two
pages will be displayed in their printed format.

Use print preview control bar for detailed preview.

Shortcut:
Main Toolbar: [&

22. File: Print Setup... command

Use this command to select a printer and to set printer options. The Print Setup dialog box is
displayed on calling this command.

23. File: 1, 2, 3, 4 commands

Use the numbers and filenames listed at the bottom of the File menu to open any of the last four
documents you have been working with.

24. File: Exit command
Use this command to end your WIinEEG session.

Shortcuts:
Main Toolbar: @
Mouse:  Click 2 icon in the right upper corner of the WinEEG window.

Double click application icon: , in the left upper corner of the WinEEG window.

Keys: ALT+F4
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25. Edit: Undo command

Undo last change in the final report.

Shortcuts:
Main Toolbar:

Keys: CTRL+Z
ALT+BACKSPACE
26. Edit; Cut command

Mark selected time interval of EEG record as artifact ff EEG window is active.

Cut selected text to the clipboard if Final report window is active, . The command is not available
unless text is selected.

Shortcuts:

Main Toolbar:
Keys: CTRL+X

27. Edit: Copy command

Copy selected text (in the final report) or the active window (EEG waveforms, spectra graphs, ERP
maps, etc.) to the clipboard.

Previous clipboard content is replaced.

Shortcuts:

Main Toolbar: E2
Keys: CTRL+C

28. Edit: Paste command
Paste the clipboard content to the final report. The clipboard may contain text or graphic objects - EEG

waveforms, spectra graphs, ERP maps etc.

Shortcuts:

Main Toolbar:
Keys: CTRL+V

29. Edit: Clear command
Deletes selected text from the final report or a selected fragment from the EEG record.

Shortcut:
Main Toolbar:

30. Edit: Select All command

Select the whole final report text.
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31. Edit; Clear All command

Clear the whole final report text.

32. Edit: Clear All Video Data command

Clear the whole video data. Video Data Deleting dialog is displayed after calling this command.
33. Edit: Find... command

Finds evens in EEG record based on threshold criteria. Find events dialog is displayed after calling
this command.

Find a text string in the final report. The Find dialog is displayed after calling this command.

Shortcut:
Main Toolbar:

34.Edit: Replace... command
Finds a text string in the final report and replaces that string with another one.

The Replace dialog is displayed after calling this command.

35.Edit: Find Selection command

Use this command to find the beginning of the selected EEG time interval.

Shortcut:
Main Toolbar:

36.Edit: Find Fragment... command

Find the beginning of an EEG fragment (a trial).

Shortcut:
Main Toolbar:

37.Edit: Add Label command

Add a user label (run the command once more to turn Add Label mode off). After calling this
command, choose label type from the popup menu. The cursor will change its shape to:

b

Place cursor at the desired position in the EEG window and click. If you are adding a Channel or a
Contour label, also set its length by dragging to the desired length before releasing the left mouse
button.

Shortcut:
Main Toolbar: =l
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38.Edit: Delete Label command

Delete a user label (run the command once more to turn Delete Label mode off). The cursor will
change its shape to:

i

Position it over the label to be deleted and left-click.

Shortcut:
Main Toolbar:

39.Edit: Patient Card... command
Edit patient card for the active file (document).
The Patient Card dialog is displayed after calling this command.
Shortcut:
Main Toolbar: E
40. Edit: Trial Labels... command
Edit trial labels used for grouping trials in ERP calculations for the active EEG file.
The Modify Trial Labels dialog is displayed after calling this command.
41. Edit: Adjust trial synchronization ... command

Adjust trial synchronization using synchronization signal recorded from special detector (for example
photodiode) for the active EEG file.

The Adjust trial synchronization using synchro-impulse dialog is displayed after calling this
command.

42. Edit: Change polarity... command

Change polarity of signals for selected list of channels for the active EEG file.
The Change signal polarity dialog is displayed after calling this command.
43. Edit: Load Trial List... command

Load trial list from ASCII file. This feature is implemented for compatibility with Neurobotics EEG
system. The format of trial list file is follow:

EventTable V2.0
00024118,1, 11
00024518,1, 11
00024924 ,1, 11
00025331,1, 11
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00025737,1, 13
00026144,1, 4
00026551,1, 11

Where fist column — is the sample of trial beginning, second column — type of event (1 — trial), third
column — trial label used for trials sorting during ERP computation.

44. View: Toolbar -> Main Toolbar command

Run this command to show or to hide the main toolbar containing shortcut buttons for most frequently
used WIinEEG menu commands such as "Print".

See Main Toolbar to learn how to use it.
45. View: Toolbar -> Input Control Toolbar command

Run this command to show or to hide the Input Control toolbar containing buttons used to manage
EEG acquisition and scrolling.

See Input Control Toolbar to learn how to use it.
46. View: Toolbar -> Analysis Toolbar command

Run this command to show or to hide the Analysis toolbar containing buttons used to manage spectra,
indices and ERP windows.

See Analysis Toolbar to learn how to use it.
47. View: Toolbar -> Maps Window command

Run this command to show or to hide the side window that presents mapping potentials and other
processing parameters depending on the positions of two vertical cursors.

48. View: Toolbar -> Dipole Window command
Run this command to show or to hide the side window that presents dipole sources.
49. View: Toolbar -> Filters Bar command

Run this command to show or to hide Filters bar which presents a number of processing options or
window parameters for the active EEG window.

To learn more see Filters Bar.

50. View: Toolbar -> Maps Bar command

Run this command to show or to hide Maps bar which presents data display options for the active EEG
mapping window.

See Maps/Spectra/Indices Bar to learn how to use it.

51. View: Toolbar -> Spectra Bar command
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Run this command to show or to hide Spectra bar which presents data display options for the active
EEG spectra window.

See Maps/Spectra/lndices Bar to learn how to use it.
52. View: Toolbar -> Indices Bar command

Run this command to show or to hide Indices bar which presents data display options for the active
EEG indices window.

See Maps/Spectra/lndices Bar to learn how to use it.
53. View: Toolbar -> ERP Bar command

Run this command to show or to hide ERP bar which presents data display options for the active ERP
window.

To learn more see ERP Bar.
54. View: Toolbar -> Biofeedback Bar command

Run this command to show or to hide Biofeedback bar containing controls for a number of additional
parameters affecting EEG acquisition and processing during biofeedback sessions.

To learn more see Biofeedback Bar.
55. View: Toolbar -> Calculator Bar command

Run this command to show or to hide Calculator bar in a spectra window or an indices window used to
define processing for the Formula mode.

To learn more see Calculator Bar.
56. View: Toolbar -> Averaging Groups Bar command

Run this command to show or to hide Averaging Groups bar in an ERP window offering a choice of
four trial groups to be depicted on ERP graphs.

To learn more see Averaging Groups Bar.
57. View: Toolbar -> Customize Main Toolbar... command

Run this command to customize main toolbar by adding, deleting or moving buttons.

Customize Toolbar dialog appears on calling this command.

58. View: Toolbar -> Customize Input Control Toolbar... command

Run this command to customize Input Control toolbar by adding, deleting or moving buttons.

Customize Toolbar dialog appears on calling this command.

59. View: Toolbar -> Customize Analysis Toolbar... command



117

Run this command to customize Analysis toolbar by adding, deleting or moving buttons.

Customize Toolbar dialog appears on calling this command.

60. View: Status Bar command

Show or hide status bar that displays hints for menu items or bar buttons along with indicators for Caps
Lock, Num Lock and Scroll Lock keys.

To learn more see Status Bar.
61. View: Channel Names Bar command

Run this command to show or hide Channel Names bar where a channel in the active EEG window
may be selected for additional actions.

To learn more see Channel Names Bar.
62. View: Main Video Window command

Run this command to show or hide Main Video window which presents main video camera data for
active EEG file.

Shortcuts:
Main Toolbar: i

63. View: Additional Video Window command

Run this command to show or hide Additional Video window which presents additional video camera
data for active EEG file.

Shortcuts:
Main Toolbar: E

64. View: Video Window size command
Run this command to change a size of Video window which presents video data for active EEG file.

Shortcuts:
Main Toolbar: @

65. View: Decrease Gain command

Run this command to decrease gain (vertical EEG scale).

Shortcuts:

Main Toolbar: El
Keys: - (Numpad Minus)
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66. View: Increase Gain command

Run this command to increase gain (vertical EEG scale).

Shortcuts:

Main Toolbar: El
Keys: + (Numpad Plus)

67. View: Decrease Speed command

Run this command to decrease speed (horizontal EEG scale).

Shortcuts:
Main Toolbar:
Keys: / (Numpad Divide)

68. View: Increase Speed command

Run this command to increase speed (horizontal EEG scale).

Shortcuts:
14|

Main Toolbar: o
Keys: * (Numpad Multiply)

69. View: Select Montage... command

Use this command to choose or to modify montage for an EEG file.

Signals are always acquired and recorded in monopolar form (relative to the electrodes connected to
Al and A2 connectors). The bandwidth for acquisition and recording is maximally wide: 0.15 - 70 Hz
for «Mitsar-EEG-3». Remember that 0.15 Hz frequency corresponds to 1.0 sec time constant. This
recording method allows conversion of raw data to any mono- or bipolar montage with any bandwidth
during subsequent viewing and processing.

The Montage parameters dialog consisting of five tabs is displayed after calling this command. Go
from tab to tab to define the following montage parameters:

a. Define a list of channels and their parameters such as gain, bandwidth and baseline (see
Montage parameters: Channels dialog).

b. Define colors for displaying signals (see Montage parameters: Colors dialog).

c. Define the referents calculated, if any (Av, AvL and AVR; see Montage parameters:
Referents dialog).

d. Test whether channels are correctly defined or view another montage in the list (see_ Montage
parameters: View dialog).

You can also select a montage from the list.

saved in the montage list. If a parameter set is expected to be used many times, it would be

,-* *: Attention Montage parameters set by this command are applied only to the active file and not
better to define it in the montage list (see Setup: Montage List... command). Next time you
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need only select it from the list instead of entering parameters all over again.

Shortcut:
Main toolbar: ==

70. Format: Font... command
Modify font for selected text in final report. Font dialog is displayed after calling this command.

71. Format: Paragraph command

Formats selected paragraph(s) in the final report. . The Paragraph dialog is displayed after calling this
command.

72. Recording: EEG Monitoring command

Use this command to start EEG monitoring - that means acquiring EEG to the computer memory and
monitoring it in the new EEG window without recording EEG to hard disk. The command is available
only if a new EEG window is opened (see File: New command).

To start recording EEG to hard disk use the Recording: EEG Recording command.

Use Filters bar to modify "paper” speed, montage, sensitivity and bandwidth.

To stop EEG acquisition, run Recording: Stop command.

Shortcut:
Input Control toolbar: - @

73. Recording: EEG Recording (on/off) command

Use this command to start recording EEG fragment to hard disk. The command is available only if a
new EEG window is opened (see File: New command).

To stop recording the fragment and to resume EEG monitoring mode, run this command once more.
Use Filters bar to modify "paper" speed, montage, gain and bandwidth.
To stop EEG recording, run Recording: Stop command.

Shortcuts:

Input Control toolbar: - EE'
Keys: - Enter, F2, F3, F4, F5, F6, F7, F8 or F9.

74. Recording: Pause command

Pause EEG acquisition, monitoring and recording. The ensuing EEG fragment will be absent in the
record. The command is available only if a new EEG window is opened (see File: New command).

To resume EEG acquisition and monitoring or recording, use the Recording: EEG Monitoring
command.
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Shortcut:
Input Control toolbar: - [n]

75. Recording: Stop command
Stops EEG acquisition, monitoring and recording or EEG window scrolling and switches to EEG view

mode (see EEG Window). The command is available only if a new EEG window is opened (see File:
New command).

Before new file is saved in the database, EEG monitoring and recording can be resumed by running
Recording: EEG Monitoring and Recording: EEG Recording commands.

Shortcut:
Input Control toolbar: - [=]

76. Recording: Turn On (Off) Calibration command

Use this command to start acquiring calibration signal (0.5 Hz, 0.1 Ohm) to the computer memory and
monitoring it in the new EEG window without recording the signal to hard disk. The command is
available only if a new EEG window is opened (see File: New command).

To stop calibration signal acquisition and to start EEG monitoring, run this command once more.

Shortcut:
Input Control toolbar: @

77. Video recording command

Use this command to start recording the video data to hard disk. The command is available only if a
new EEG window is opened (see File: New command).

To stop recording the video data and to resume video monitoring mode, run this command once more.

Shortcut:
Input Control toolbar:

78. Reset DC Filter command (not in a menu)

Use this command to reset constant component of the signal. It can be necessary if extended-band
amplifiers are used. Output potential of these amplifiers can contain a significant DC component (as a
result of motor artifacts or after electrodes are changed) slowly returning to initial state. The command
is used to speed up the process of resetting amplifiers to initial state.

How to Run:
Input Control toolbar: -

79. Recording: Photostimulation On/Off command

Use this command to turn rhythmic photo stimulation mode on or off. The command is available only
if a new EEG window is opened (see File: New command).

Use Input Control toolbar to change photo stimulation frequency.
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Photo stimulation frequency can also be modified by means of keys:

Ctrl+Arrow Up Increases frequency by 1 Hz
Ctrl+Arrow Down Decreases frequency by 1 Hz
Shortcuts:
Input Control toolbar: -
Keys: - Blank.

80. Recording: Photostimulation Program command

Use this command to turn a photo stimulation program on or off. The command is available only if a
new EEG window is opened (see File: New command).

Use Setup: Photostimulation Programs command to set photostimulation program parameters.

Shortcut:
Input Control toolbar: -

81. Recording: Stimuli Presentation Program command

Use this command to start/stop visual or auditory stimuli presentation. The command is available only
if a new EEG window is opened (see File: New command).

The Stimuli Presentation Program List dialog is displayed after calling this command.

Shortcut:
Input Control toolbar: -

82. Recording: Turn On (Off) Music command
Run this command to turn on (off) music for auditory biofeedback.

Shortcut:
Input Control toolbar: -

83. Recording: Calibration command
Run this command to review calibration of the amplifiers The Calibration of Amplifiers dialog will

be displayed on calling this command.

Attention!!! Amplifiers are calibrated by the manufacturer before metrological certification.
WINEEG users are able only to view calibration results, not to modify them.

Shortcut:
Input Control toolbar: B

84. Recording: Impedance command

Call the function of electrode impedance control. Electrode Impedance dialog_is displayed after
calling this command.
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Shortcut:
Input Control toolbar: -

85. Recording: Rewind Back command

Run this command to rewind EEG window.

Shortcut:
Input Control toolbar: El

86. Recording: Playback command

Run this command to play EEG window backwards.

Shortcuts:
Input Control toolbar: El
Keys: ALT + Left Arrow

87. Recording: Play Forward command

Run this command to play EEG window forward.

Shortcuts:
Input Control toolbar: El
Keys: ALT + Right Arrow

88. Recording: Fast Forward command

Run this command to Fast Forward the EEG window.

Shortcut:
Input Control toolbar: |E|

89. Analysis: Final Report command

Open a Final Report window for the active EEG file. When opening the Final Report window,
WINEEG is looking for a corresponding file in the EEG database working directory (.RTF file with the
same name as the active EEG file). If the final report file is found, it is opened in the Final Report
window and can be read and edited. If not found, a new file is created and Patient Card contents are
inserted in it automatically.

Shortcut:
Main toolbar:

90. Analysis: Signal Parameters command
Open Parameters of Signal dialog window. The parameters of signals (Amplitude from pick to pick,
approximated frequency and voltage difference will be measured for selected by vertical markers time

interval.

91. Analysis: EEG Mapping command
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Open an EEG Mapping window for active EEG file. You can open several Mapping windows for one
active EEG file, but for different intervals. Use vertical markers in the EEG window to mark an
interval of interest. An interval for mapping must not exceed 1 sec. Raw data is processed according to
montage parameters before mapping. ECG channels are excluded automatically.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Attention!!! EEG data reformatted to a bipolar montage cannot be mapped. Choose a
monopolar montage for the active EEG window before calling this command.

Shortcut:
Main toolbar:

92. Analysis: EEG Indices... command

Calculate EEG indices for a selected EEG interval and opens an EEG Indices window for the active
EEG file. You can open several indices windows for one active EEG file, but there can be only one
window for any specific record interval. Use vertical markers in the EEG window to mark an interval
of interest. An interval for processing must not be shorter than 1 sec.

After calling this command, the Parameters of EEG Indices Computation dialog is opened to set
additional processing parameters.

Raw data is processed according to montage parameters.

maps of indices, choose a monopolar montage for the active EEG window before calling this

:”: Attention EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main Toolbar:

93. Analysis: EEG Spectra... command

Calculate EEG power spectra for a selected EEG interval and opens an EEG Spectra window for the
active EEG file. You can open several spectra windows for one active EEG file, but for different
intervals. Use vertical markers in the EEG window to mark an interval of interest. An interval for
processing must not be shorter than 1 sec.

After calling this command, the Parameters of EEG Spectra Computation dialog is opened to set
additional processing parameters.

Raw data is processed according to montage parameter.

spectral maps, choose a monopolar montage for the active EEG window before calling this

:”: Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
command.
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Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main Toolbar:

94. Analysis: EEG Cross-correlation... command

Calculate EEG auto and cross-correlation for a selected EEG interval and opens an EEG Spectra
window (Auto and Cross-correlation) for the active EEG file. You can open several spectra
windows for one active EEG file, but for different intervals. Use vertical markers in the EEG window
to mark an interval of interest. An interval for processing must not be shorter than 1 sec.

After calling this command, the Parameters of EEG Auto and Cross-correlation Computation
dialog is opened to set additional processing parameters.

Raw data is processed according to montage parameters.
95. Analysis: Spectra Density Array command
Calculate and display (hide) spectra density arrays in EEG window for the whole EEG file

96. Analysis: Source distribution (LORETA)... command

Run this command to call LORETA application and store to it the voltage data corresponding to
position of vertical markers.

Before the first call of the LORETA application the WIinEEG program ask for a location of
LORETA.EXE file. Its usual location is folder with name \LORETA\020-MAIN

97. Analysis: Spectrum power distribution (LORETA)... command

Run this command to call LORETA application and store to it the EEG power (covariance matrix)
computing for selected time interval. This command can be used together with Analysis: Turn on (off)
band pass filter to estimate the distribution of sources for EEG signal in the selected frequency band.

Before the first call of the LORETA application the WIinEEG program ask for a location of
LORETA.EXE file. Its usual location is folder with name \LORETA\020-MAIN

98. Analysis: Dipole Source (BrainLock)... command
Run BrainLock program (optional)
99. Analysis: Nonlinear Analysis... command

Run special utilities for nonlinear analysis of EEG (optional). The Nonlinear analysis parameters
dialog will be displayed on calling this command.

100. Analysis: Spike Detection... command

Run this command to automatically find spike waveforms in the whole EEG file. The Spike detection
dialog will be displayed on calling this command.
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101. Analysis: Spike Averaging... command

Run this command to calculate average waveform of spikes and opens an ERP window. The spikes
will be sorted by “main” channel assigned with spike labels. The Averaged spikes calculation dialog
will be displayed on calling this command.

102. Analysis: Remove EOG... command

Run this command to calculate coefficients for electro oculogram influence on EEG and to subtract
weighted EOG signal from signals of other channels. One of the EOG Rejection dialog will be
displayed on calling this command.

EOG was recorded at least by one channel. It also assumes that no other high-amplitude
artifact occurred during EEG acquisition. Otherwise EEG can be significantly distorted and
eye movement artifact elimination may be quite poor.

i*: Attention! The algorithm of EOG artifact elimination is not ideal and supposes that a "pure”

Shortcut:
Main toolbar:

103. Analysis: Mark artifacts... command

Run this command to automatically detect artifacts parts of EEG record based on threshold criteria and
to mark corresponding time intervals. One of the Search and rejection artifacts dialog will be
displayed on calling this command.

Shortcut:

Main toolbar: s

104. Analysis: Artifacts correction... command

Run this command to calculate spatial filter matrix that is used to correct EEG artifacts. The selected
part of EEG record is used to estimate EEG and artifact components of record by PCA or ICA
methods. The artifacts components are selected manually by visual inspection of their topography.
Using these data the corresponding spatial filter is computed. The Artifacts space filtering
parameters estimation dialog will be displayed on calling this command.

Run this command again to disable previously activated artifacts correction spatial filter.

Attention! The processed part of EEG record should include both the artifacts signals and the
artifacts free EEG signal to have a possibility to estimate their components.

Attention! The algorithm of artifacts correction is not ideal. That is why the visual inspection
of results of correction is necessary. If the results are not satisfied another time interval should
be selected and analyzed.

Attention! The correct usage of this method is possible for fixed parameters of EEG montage
and band pass filters. That is why any changes of mentioned above parameters will
automatically disable artifact correction spatial filter.

> [>[>

Shortcut:
Main toolbar:
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105. Analysis: Artifacts correction using templates... command

Run this command to correct EEG artifacts by spatial filtering of raw EEG. The artifact components
are selected automatically by similarity component topographies to predefined templates. The
Artifacts correction using standard component topographies as templates will be displayed on
calling this command.

106. Analysis: Turn on (off) band pass filter (not in a menu)

Run this command to turn on (off) band pass filter defined by Setup: EEG bandranges... command.
Press right placed arrow button to displayed pop-up menu helps to select filter.

Shortcut:
Main toolbar: (1

107. Analysis: Compute ERP... command
Calculates event-related potentials (ERP) for a selected EEG interval in the active EEG file and opens
an ERP window. You can open several ERP windows for one active EEG file, but for different

intervals.

ERPs can be calculated only if presentation of visual (auditory) stimuli was carried out synchronously
with EEG acquisition.

After calling this command, a Parameters for Event-Related Potential Computation
(photostimulation) dialog or a Parameters for Event-Related Potential Computation (stimuli
presentation) dialog is displayed to define additional processing parameters depending on whether
source data type is photostimulation EEG or stimuli presentation EEG.

Raw data is reformatted according to montage parameters before processing.

ERP maps, choose a monopolar montage for the active EEG window before calling this

s_”: Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main toolbar:

108. Analysis: Compute ERD... command
Calculate event-related de-synchronization (ERD) for the active EEG file and opens an ERP window.

ERD can be calculated only if presentation of visual (auditory) was carried out synchronously with
EEG acquisition.

After calling this command Parameters for Event-Related De-synchronization Computation
dialog is displayed to define additional processing parameters.
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Raw data is reformatted according to montage parameters before processing.

ERD maps, choose a monopolar montage for the active EEG window before calling this

,-“: Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main toolbar:

109. Analysis: Compute ERCoh... command
Calculate event-related coherence (ERCoh) for the active EEG file and opens an ERP window.

ERCoh can be calculated only if presentation of visual (auditory) was carried out synchronously with
EEG acquisition.

After calling this command Parameters for Event-Related De-synchronization Computation
dialog is displayed to define additional processing parameters.

Raw data is reformatted according to montage parameters before processing.

ERCoh maps, choose a monopolar montage for the active EEG window before calling this

:”: Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main toolbar:

110. Analysis: Compute Wavelet... command
Perform wavelet ERP analysis for the active EEG file and opens an ERP window. Wavelet power can
be calculated only if presentation of visual (auditory) stimuli was carried out synchronously with EEG

acquisition.

After calling this command, one of the Wavelet Decomposition dialogs is displayed to define
additional processing parameters.

Raw data is reformatted according to montage parameters before processing.

Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
maps, choose a monopolar montage for the active EEG window before calling this command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
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Main toolbar:
111. Analysis: Compute Wavelet... command
Compute wavelet coherence for the active EEG file and opens an ERP window. Wavelet coherence
can be calculated only if presentation of visual (auditory) stimuli was carried out synchronously with

EEG acquisition.

After calling this command one of the Wavelet Coherence dialog is displayed to define additional
processing parameters.

Raw data is reformatted according to montage parameters before processing.

Attention! EEG reformatted to a bipolar montage cannot be mapped. If you wish to view
maps, choose a monopolar montage for the active EEG window before calling this command.

Electrode coordinates are additional parameters for maps (see Montage parameters: Electrodes
dialog). Incorrect coordinate settings can disable mapping.

Shortcut:
Main toolbar:

112. Analysis: Independent component spectra... command

Compute ERP for independent component of EEG and open ICA window.

The Parameters of ICA spectra calculation dialog will be displayed on calling this command.

113. Analysis: Independent component spectra... command

Compute ERP for independent component of EEG and open ICA window.

The Parameters of ERP ICA calculation dialog will be displayed on calling this command.

114. Analysis: Comparison of results command

Run this command to compare spectra, ERP or ERD. The results can be compared between different
conditions and different subjects, or with normative database. The Processing results comparison
dialog will be displayed on calling this command.

115. Pop-up menu of EEG window: Add Spike command

Run this command to add spike label for selected channel and time sample.

116. Pop-up menu of EEG window: Delete Spike command

Run this command delete selected spike label.

117. Pop-up menu of EEG window: Change Channel command

Run this command to change “main” channel for selected spike label
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118. Pop-up menu of EEG window: Copy EEG command

Run this command to copy EEG time interval into clipboard for selected spike

119. Pop-up menu of EEG window: Copy Spike command

Run this command to copy spike waveform into clipboard for selected spike.

120. Pop-up menu of EEG window: Copy EEG to Report command

Run this command to copy EEG time interval into text of final report for selected spike
121. Pop-up menu of EEG window: Copy Spike to Report command

Run this command to copy spike waveform into text of final report for selected spike.
122. Analysis: Graphs command

Display processing results (spectra or indices) as graphs for each channel in an EEG indices window
or in an EEG spectra window.

Shortcut:
Analysis toolbar:

123. Analysis: Histograms command

Display histograms (for standard EEG frequency bands) for each channel in an EEG indices window
or in an EEG spectra window.

Shortcut:
Analysis toolbar: EI

124. Analysis: Table command

Display table of spectral parameters (for standard EEG frequency bands) for each channel in an EEG
indices window or in an EEG spectra window.

Shortcut:
Analysis toolbar:

125. Analysis: Maps command
Map spectral parameters distribution (for standard EEG frequency bands) for each channel in an EEG

indices window or in an EEG spectra window.

Attention! Maps cannot be viewed if the source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

126. Analysis: Asymmetry command
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Map asymmetries in the distribution of spectral parameters (for standard EEG frequency bands) for
each channel in an EEG indices window or in an EEG spectra window.

Attention! Maps cannot be viewed if the source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

127. Analysis: Formula (Mapping) command

Map ratio of two spectral parameters for standard EEG frequency bands in an EEG indices window or
in an EEG spectra window. Ratio formula is defined by means of Calculator bar.

Attention! Maps cannot be viewed if the source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

128. Analysis: Formula (Graphs) command

Display dynamics of the ratio of two spectral parameters for standard EEG frequency bands as graphs
in EEG spectra window. Ratio formula is defined by means of Calculator bar.

Shortcut:
Analysis toolbar:

129. Analysis: Interaction diagram command
Display interaction diagrams in an EEG spectra window.

Shortcut:
Analysis toolbar:

130. Analysis: Power Spectra (Autocorrelations) command

Display EEG power spectra or EEG autocorrelations in an EEG spectra window.

Shortcut:
Analysis toolbar:

131. Analysis: Coherence (Cross-correlations) for Channels command

Display EEG coherence channels or EEG cross-correlations for a selected channel in an EEG spectra
window.

Shortcut:
Analysis toolbar: @
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132. Analysis: Average Coherence command

Display EEG coherence averaged over all channels in an EEG spectra window.

Shortcut:
Analysis toolbar:

133. Analysis: Phase Spectra command

Display EEG phase spectra for a selected channel in an EEG spectra window.

Shortcut:
Analysis toolbar:

134. Analysis: Bispectra command
Display bispectra frequency-frequency plot in an EEG spectra window.

Shortcut:
Analysis toolbar:

135. Analysis: Bicoherence command

Display bicoherence frequency-frequency plot in an EEG spectra window.

Shortcut:
Analysis toolbar:

136. Analysis: Average Spectra command

Display average spectra in an EEG spectra window.

Shortcut:
Analysis toolbar: @

137. Analysis: Spectra Dynamics command

Display spectra dynamics in an EEG spectra window.

Shortcut:
Analysis toolbar:

138. Analysis: Parameters of interaction diagrams

Run this command to modify parameters of interaction diagrams: used channel pairs and thresholds.
After calling this command, a List of channel pairs and parameters for EEG coherence and EEG
cross-correlations dialog is displayed to modify these parameters.

139. Analysis: Insert tables into report

Run this command to insert detailed report into the text of MS Word window. This option is available
only if raw spectra are kept during computation of power spectra (see Parameters of EEG spectra
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computation dialog). After calling this command, an Insert table of spectra parameters dialog is
displayed to define a set of inserted tables and maps.

140. Pop-up Menu of Spectra Window: Add Map command

Add a map in Spectra window. The map is added for selected frequency component or frequency
band in dependence on displaying mode of Spectra window. A frequency component may be pointed
to on a graph or selected in a histogram by cursor position, when holding the right mouse button
pressed.

141. Analysis: Channels/Groups command

Display ERP graphs in an ERP window arranging them in columns by channels and in rows by trial
groups.

Shortcut:
Analysis toolbar:

142. Analysis: Groups/Channels command

Display ERP graphs in an ERP window arranging them in columns by trial groups and in rows by
channels.

Shortcut:
Analysis toolbar:

143. Analysis: Time/Groups Mapping command
Display ERP maps in an ERP window arranging them in columns by time readouts and in rows by

trial groups.

Attention! Maps cannot be viewed if source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

144. Analysis: Groups/Time Mapping command
Display ERP maps in an ERP window arranging them in columns by trial groups and in rows by time

readouts.

Attention! Maps cannot be viewed if source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

145. Analysis: Formatted Page command

Display ERP graphs and maps in an ERP window. Graphs are placed in the window according to
defined ERP display format (see Setup: Graph Formats... command).
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Attention! Maps cannot be viewed if source EEG was reformatted to a bipolar montage
before processing.

Shortcut:
Analysis toolbar:

146. Analysis: Average Bandpower command
Display average EEG band power graphs for wavelet ERP analysis in an ERP window.

Shortcut: _
Analysis toolbar:

147. Analysis: Rasters Time/Frequency command
Display time/frequency time-frequency plots for wavelet ERP analysis in an ERP window.

Shortcut:
Analysis toolbar: |§|

148. Analysis: Channel List... command

Selects channel list for displaying graphs and maps in the ERP window.
Select List of Channels dialog is displayed after calling this command
149. Analysis: Group Info... command

Display statistical results of ERP averaging and response reaction analysis. Use this command also to
edit trial group names.

Results of Averaging and Subject Response Processing dialog is displayed after calling this
command.

150. Analysis: Export trial parameters command

Export parameters of task performance for single trials to ASCII text file. The next table is written to
text file:

1. First column — Time offset (in milliseconds) of the beginning of trial.

2. Second column — Label of trial. If the trial includes artifacts its label is equal zero.

3. Columns include reaction time measured by “first” button (in according with parameters of
subject response processing) for each averaging group or zero if this trial does not belong to
averaging group.

4. Columns include reaction time measured by “second” button (in according with parameters of
subject response processing) for each averaging group or zero if this trial does not belong to
averaging group.

5. Columns include number of “first” button presses during the trial (in according with
parameters of subject response processing) or zero if this trial does not belong to averaging

group.
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6. Columns include number of “second” button presses during the trial (in according with
parameters of subject response processing) or zero if this trial does not belong to averaging

group.
151. Pop-up menu of ERP window: Add Map command

Add a map in ERP window. The map is added for active trial group (see Averaging Groups Bar) and
for the time readout (bin) marked on the ERP graph by the by cursor position, when holding the right
mouse button pressed.

152. Pop-up menu of ERP window: Add Label command

Add a peak label on a graph in an ERP window. Peak label is added for active trial group (see
Averaging Groups Bar) and for time readout (bin) marked on the ERP graph by the by cursor
position, when holding the right mouse button pressed.

Before the first call of the LORETA application the WIinEEG program ask for a location of
LORETA.EXE file. Its usual location is folder with name \LORETA\020-MAIN

153. Pop-up menu of ERP window: Copy Parameter Distribution command
Copy string of voltages of “active” ERP group for selected time sample into clipboard
154. Pop-up menu of ERP window: Copy Channel command

Copy channel’s waveform, map and dipole picture for “active” ERP group into clipboard. The map
and dipole picture will correspond to time sample selected by mouse pointer.

155. Pop-up menu of ERP window: Copy Channel to Report command

Copy channel’s waveform, map and dipole picture for “active” ERP group into text of final report. The
map and dipole picture will correspond to time sample selected by mouse pointer.

156. Pop-up menu of ERP window: Source distribution (LORETA)... command

Run this command to call LORETA application and store to it the voltage data corresponding to
selected time point of ERP data. Time readout (bit) may be pointed to on an ERP graph by cursor
position, when holding the right mouse button pressed.

157. Pop-up menu of ERP window: Dipole source (BrainLock))... command

Run this command to call BrainLock application and store to it the voltage data corresponding to
selected time point of ERP data. Time readout (bit) may be pointed to on an ERP graph by cursor
position, when holding the right mouse button pressed.

158. Pop-up menu of ERP window: Delete All Labels command

Run this command to clear all pick labels.

159. Pop-up menu of ERP window: Delete Labels and Maps command
Run this command to clear all pick labels and maps.

160. Analysis: Insert Patient Card command
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Insert patient card into final report text.

Shortcut:
Main toolbar: b

161. Analysis: Generate Final Report command
Activate final report generation procedure (Only Russian version available).
162. Analysis: Insert Final Report Template... command

Insert a final report template into final report text.

Shortcut:
Main toolbar: El

163. Analysis: Select groups command

Select averaging groups from list of groups for displaying of the graphs.

Parameters of averaging groups dialog is displayed after calling this command.

164. Analysis: Select group pairs command

Select averaging group pair from list of groups for displaying of the difference curve graphs.
Select group pairs dialog is displayed after calling this command.

165. Analysis: Change graph scale command

Change vertical scale for ICA average curves.

Define graph scale dialog is displayed after calling this command.
166. Analysis: Correct baseline command

Define time interval for baseline correction.

Correct graphs baseline dialog is displayed after calling this command.

167. Analysis: Save components filter command

Save to the ASCII file a matrix transforming raw EEG (ERP) to the components of EEG (ERP).
168. Analysis: Save signal filter command

Save to the ASCII file a matrix — spatial filter, revealing or suppressing signals from raw EEG (ERP)
for selected list of components.

Select components for filter dialog is displayed after calling this command.

169. Analysis: Export activation curves (spectra) command
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Export activation curves for independent components of ERP or spectra of independent components
into ASCII text file.

170. Pop-up menu of ICA window: Copy component command

Place bitmaps and graphs to clipboard corresponding to selected component by mouse. The result of

work of this command will be similar to
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171. Pop-up menu of ICA window: Component name command

Modify component name.

Component name dialog is displayed after calling this command.

172. Pop-up menu of ICA window: LORETA for component command

Runs LORETA application and store to it the topography of selected component.

173. Analysis Export of component parameters command

Save to the ASCII file the parameters of selected component for the future statistical analysis.

Export of parameters of independent component dialog is displayed after calling this command.
174. Setup: Database Pathnames... command

Create or opens EEG, spectra and indices databases and customizes their parameters.

The Database Parameters dialog consisting of four tabs is displayed after calling this command. Go
from tab to tab to define parameters for Databases of Raw Data, Databases of Processing Results,

and also Browser Settings and Base Record Search Parameters.

175. Setup: Preferences... command

Set graphic output parameters for EEG window. Preferences dialog is displayed after calling this
command.

176. Setup: Mapping Style... command

Modify map display style. Mapping Style dialog_is displayed after calling this command.
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177. Setup: Montage List... command
Modify montages in the montage list.

A montage includes a number of options such as list of registered channels, list of displayed channels
and their parameters (gains, bandwidths, baselines, colors, etc.).

Remember that signals are acquired and recorded always in monopolar form (referenced to the
electrode connected with A1 and A2 nets). The bandwidth for acquisition and recording is maximally
wide: 0.15 - 70 Hz for «Mizar-EEG-3». Remember that 0.15 Hz frequency corresponds to 1.0 sec time
constant. This recording method allows conversion of raw data to any mono- or bipolar montage with
any bandwidth* during subsequent viewing and processing.

*Note: After recording EEG data, the phrase “any bandwidth” must be understood to mean “any
bandwidth that is less than or equal to the instrument’s maximum bandwidth,” i.e. 70Hz in the case of
the Mitsar-EEG-3.

A Montage parameters dialog consisting of six tabs is displayed after calling this command. Go from
tab to tab to define the following montage parameters:

a. Define a list of channels for EEG acquisition corresponding to electrodes actually placed and
connected (see Montage parameters: Electrodes dialog). Also define coordinates of the
electrodes.

b. Define a list of channels in the montage and their parameters such as gain, bandwidth and base
line (see Montage parameters: Channels dialog).

c. Define colors for displaying each channel (see Montage parameters: Colors dialog).

d. Define the calculated referents if there are any (e.g. Av, AvL and AvR) (see Montage
parameters: Referents).

e. Test whether channels are correctly defined or view another montage in the list (see Montage
parameters: View dialog).

178. Setup: Fragment Names... command

Define list of EEG fragment names for Input Control toolbar.

Names of Fragments (Trials) dialog is displayed after calling this command.
179. Setup: Label List... command

Define up to 10 user labels for Labels popup menu.

User Label Description dialog is displayed after calling this command.

180. Setup: Photostimulation Programs... command

Define list of photostimulation programs.

Photostimulation Program List dialog is displayed after calling this command.
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181. Setup: EEG Bandranges... command

Define a list of standard EEG frequency bands to be used for data processing in an EEG Indices
window or in an EEG Spectra window.

EEG Bandranges dialog is displayed after calling this command.

182. Setup: Stimuli Presentation Programs... command

Display and modifies stimuli presentation programs (protocols) for ERP acquisition.
Stimuli Presentation Program List dialog is displayed after calling this command.
183. Setup: Graph Formats... command

Change graph output options in an ERP window.

Graphics Page Format dialog is displayed after calling this command.

184. Setup: Title... command

Define a running header to be printed at the top of each page (for example, your organization title).
Running Head dialog is displayed after calling this command.

185. Setup: Final Report... command

Customize final report generator.

Final Report Generator Setup dialog is displayed after calling this command.

186. Setup: Final Report Templates... command

Define and modifies list of final report templates.

Final Report Template List dialog is displayed after calling this command.
187. Setup: Video recording... command

Select video capturing device. Set and modifies parameters of capturing: resolution, frame rate, signal
format and on-line compression.

Video recorder parameters dialog is displayed after calling this command.
188. Setup: Equipment Parameters... command

Set and modify hardware configuration.

Equipment Configuration dialog is displayed after calling this command.

189. Window: Cascade command
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Cascades all open windows.

Shortcut:
Main toolbar: B

190. Window: Tile Horizontally command
Tiles all open windows horizontally.

Shortcut:

Main toolbar:

191. Window: Tile Vertically command
Tiles all open windows vertically.

Shortcut:

Main toolbar:

192. Window: Arrange Icons command

Arrange the icons for minimized windows at the bottom of the main window.
193. Window: Split command

Split the active window into two panes.

194. Window: 1, 2, ... command

WInEEG displays a list of currently open document windows at the bottom of the Window menu.
Check a document from this list to make its window active.

195. Help: About WIinEEG... command
Displays copyright and version number for your copy of WIinEEG.
196. Title Bar

The title bar is located along the top edge of a WIinEEG window, a document window or a dialog. It
displays application name, document name or dialog name.

To move a window or a dialog, drag its title bar.

A title bar may contain the following elements:

Application icon (in the left top corner of the application window) for calling application
system menu.

Document icon (in the left top corner of a document window) for calling document system
menu.

Maximize button (in the right top corner of a window).
Minimize button (in the right top corner of a window).
Restore window size button (in the right top corner of a maximized or a minimized window).
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Close button (in the right top corner of a window): closes document or application.
Application name.

Document name.
Dialog name.

197. Scroll bars

Scroll bar is placed at the right and bottom edges of a document window. The scroll boxes inside the
scroll bars indicate your vertical and horizontal position in the document. You can use the mouse to
scroll the document.

198. Size command (System menu)

Run this command to size the active window by means of arrow keys. After the cursor shape has
changed:

1. Choose what window edge to move (left, right, top or bottom) by pressing a corresponding arrow
key.

2. Press arrow keys to move the edge.

3. Press ENTER when the window reaches necessary size.

199. Move command (System menu)

Run this command to size the active window by means of arrow keys. The cursor will change its shape
to:

Use arrow keys to move the window. Press ENTER when the window reaches the necessary position.

Shortcuts:
Keys: CTRL+F7

200. Minimize command (System menu)
Minimize the window to an icon.

Shortcuts:

Title bar: =]
Keys: ALT+F9

201. Maximize command (System menu)

Maximize an application window to screen size or a document window to application window size.

Shortcuts:
Title bar: =]
Double-click title bar
Keys: CTRL+F10.

202. “Next” command (document window System menu)

Activates next document window (in order of opening time).
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Shortcut:
Keys: CTRL+F6

203. “Previous” command (document window System menu)
Activate previous document window (in turn by time of opening).

Shortcut:
Keys: SHIFT+CTRL+F6

204. “Close” command (System menu)
Close a document window or application.

Shortcuts
Title bar:

Keys: CTRL+F4 to close a document
ALT+F4 to close WInEEG

205. “Restore” command (System menu)

Restore a minimized or a maximized window.
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Dialogs
1. Montage Parameters: Patient Card dialog

Use the Patient Card tab of the Montage Parameters dialog to enter data in the patient card. You can
also choose a montage from the montage list (see Setup: Montage List... command).

Montage parameters ll

Patient Card | Charinels | Referents | Colors | View | Electrades |

Montage Mame: IMnnapnIar'I [87<-»82] j

Drate: |n?£nzfznne Time: |1 4:02:49

Irwestigation: I EEG nbservation j

Patient: ITest 2

Patient IO ITest 3

Diagnosis: |Test i

Date of birth: I25x'[l?.-"1 960 Sex IM_

Address: ITegt A
Mate: IT est B

—EEG monitor controlling

) . Internal memony of maonitar
™| &llove to recording of sighals ot . . _ . .
internal memany of moritor Total size [Mb): b aximal recording duration [rir]:
Free zize [Mb]: M aximal recaording duration [min]:

Manitor batteries
state [T Clean monitor internal memany:

Required maximal continious duration af signal recarding: | j

Disk free space [Mb]: 222685
b aximal length of 20-channels EEG recording [minute): (389135

—Yideo recarding parameters

Resolution [Pizels]; (320 % 240 Frames per second: [25
b aximal length of recarding [minute]; (1351

] I OTreHa | anMEHHTbl

Montage Name: This field initially contains the name of the default montage from the montage list.
Use down-arrow button to select a different montage from the list for use as a new default. You can
also rename the selected montage.

ID: EEG record ID is an arbitrary alphanumeric sequence of up to 10 characters to simplify searching
the database.

Date: The date of EEG acquisition start is entered automatically. Use DD/MM/YYY'Y date format for
successful database search by date.
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Time: The time of EEG acquisition start is entered automatically. Use HH:MM:SS time format for
successful database search by time.

Investigation: Select investigation type from list:
1. EEG observation

Patient: Enter patient's name.
Patient ID: Enter patient's card number.
Diagnosis: Enter a brief disease diagnosis. The final report may contain more detailed description.

Date of birth: Enter the date of patient's birth. Use DD/MM/YYYY date format for successful
database search.

Sex: Enter patient's sex (M/F)
Address: Enter patient's address.
Note: Enter other useful info (patient's insurance policy number for example).

All the fields of patient card are not mandatory but can be useful when searching database. Remember
that all patient info would be automatically added to the final report.

The fields are placed below used for EEG monitor control.

The fields with information about available disk free space place near patient card.

2. Montage Parameters: Channels dialog

Use the Channels tab of the Montage Parameters dialog to define the list of channels included in the

montage and for setting their parameters. You can also choose a montage from the montage list (see
Setup: Montage List command).
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Montage parameters

Patient Card ~ Channels | Heferentsl D:ulu:ursl Wi I Elec:tn:udesl

x|

Mo | Mame [zain Ly Cut High Cut | Moatch Bazeline Mortage name: IMDnDpDIar 32 chan. [&1<-242] j
1. Fpl-Ref  0uw/c 0.3 [0.53 Hz] 5-55 0.00 o
2 Fp2Ref  Ou/ci03 (053Hzl 30 4585Hz  0.00uv Electrode Referent
3 F7Rel  Ou/oi03 (053Hz 30 4555Hz 000w ~EEG channels—— EEG channels————
4. F3Rel Ouéc 03 (D53HZ] 30 4588Hz 000w Fol|Fpll FpelFpd|Pad | PalFpl) Fpe|Fpe Pod
5 FzRef  0Du/oi03 (053Hz) 30  4555Hz 000 Fr|F3 Fz|F4|F8) | F7)F3 F2|F4 FS8
E F4Ref  Oui/ci03 [053HZ) 30 4585Hz 000/ T3] C3) Cz| L4/ T4] | T4JC4)Cz) C4] T4
7. FeRef 0w/ 03 (053Hz) 30 4585Hz 000w T5| PSPz | P4| TG | To|F3 Pz P4 T6
8 PglRef Duw/oi03 (053Hz 30 4585Hz  0.00uY R ATEI R
9. Pg2Ref 0u/oi03 (053Hz 30 4585Hz 000w LB LB
10.CbRef  Ou/ei 03 (053HZ) 30 4555Hz 000 £di| Fde| Ede] Edd| Edi| Edel fde] Eoy]
1. T3Ref  Ouw/o 03 [(053Hz 30 4555Hz 000w gﬂh@l o :dfﬁ Ade| Ad7] AdE
12 C3Ref  Ou//oi03 [053Hz 30 4555Hz 000w ~ Bio channels ~ Referents
13.CoRef  Ou/a 03 [D53HZ) 30 4555Hz 000 Biot| Bicd Eca| Bicd] | RF| Avi| avR| Av]
14, C4Ref  0Ou//oi 03 [053Hz) 30 4585Hz 000w Bicd| Bicd Bicd] Bied] || &1 £z [EieEeyE
15 T4Ref  Ou//o03 [053Hzl 30 4555Hz 000 ~Referents i
16. TSRef  Du/oi 03 (053Hz 30 4555Hz 000 #1] #2| | _GFP
17. P3Ref  Ou//oi03 [053Hzl 30 4555Hz 000w
18 PzRef  0u//oi 03 [053Hz 30 4585Hz 000w Gair: [50 uv/em |
19 P4Ref  Ou//o03 [053Hz 30 4555Hz 000w : -
20 TERef 0w/ 03 (053Hz) 30 4585Hz 000w Baseline: | 0.00w/ =
2. 01Ref  Du//oi03 [053Hz 30 4555Hz  0.00uW Loweut () [03 0530 =]
22 02Ref  Ou//oi 03 [053Hzl 30 4585Hz 000w
23.Biol2 O/ 03 [053Hz) 30 4555Hz 000 High cut (Hz: | 30 =
Match 50 (E0) Ha: | 4555 |
Add | Ingert | Delete |
Showal | Hide all |
] I OTreHa | [EHREHHTE |

Montage Name: This field initially contains the name of default montage from the montage list. Use
down-arrow button to select a different montage from the list for use as a new default. You can also

rename the selected montage.

Channel List: The table of channels in the montage is placed on the left side. Each row corresponds to
a channel in the montage (don't confuse them with the channels in the acquisition list. The montage
channel list includes channels that will be displayed during the monitoring and processed). Columns

correspond to channel parameters:

a. The «No» column contains the ordinal number of the channel. To the left of it there is a
pictogram: its color is the same that the waveform color in the EEG window. It depicts also the
channel status ("visible™ or "hidden"): if the pictogram is marked by a "V" character the channel
is shown in the EEG window (“visible"); otherwise the channel is not displayed (“hidden™). All
channels included in the list of montage channels will be used for processing (except universal

channels «Biol», «Bio2»...)
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a. The «Channel» column shows the electrode scheme (for example Fpl-Fp2; the electrode
named first is the active one and the second is the passive one). A channel can be used if it is
included in the list of monitored channels.

b. The «Gain» column shows the channel gains. For any channel in the montage you can select a
gain value from list:
1.0,15, 2.0, 3.0, 5.0, 7.0, 10.0, 15.0, 20.0, 30.0, 50.0, 70.0, 100.0, 150.0, 200.0, 300.0, 500.0,
700.0 uv/cm, 1.0, 1.5, 2.0, 3.0, 5.0, 7.0, 10.0, 15.0, 20.0, 30.0, 50.0, 70.0, 100.0, 150.0,
200.0, 300.0, 500.0, 700.0 mV/cm.

c. The «Low cut» column shows the selected low frequency cutoff value. For any channel in the
montage you can set one of the following values for low cutoff frequency:
0.16 Hz (1.0 sec), 0.53 Hz (0.3 sec), 1.6 Hz (0.1 sec) u 5.3 Hz (0.03 sec), and 0.0 Hz (DC),
0.016 Hz (10.0 sec), 0.032 Hz (5.0 sec), 0.053 Hz (3.0 sec), 0.045 Hz (3.5 sec) for DC
amplifiers
d. The «High cut» column shows the selected high frequency cutoff value. For any channel in
the montage you can set one of the following values for high cutoff frequency:
15 Hz, 30 Hz, 50 Hz, 70 Hz, and possible 150 Hz, 0.5 Hz u 1.5 Hz for different modification
of amplifiers.
All filters are 2-d order Butterworth filters.

e. The «Notch» column shows the notch values. For any channel one of the following notch
values can be set:
Turn Off, 45-55 (Hz), 40-60 (Hz), 35-65 (Hz), 55-65 (Hz), 50-70 (Hz), 45-75 (Hz).
All filters are 12-th order Butterworth notch filters.
Attention! Do not use the wide width filters unless absolutely necessary since it can distort
bandwidth.
f. The «Baseline» shows the selected value of the channel baseline offset. The offset is set in mV
(micro Volts); its range and step depend on the selected gain for the given channel. So, minimal

baseline offset corresponds to 1 mm on the screen, and offset range is from 100 mm below to
100 mm above.

Changing Channel Parameters

To modify a parameter for a channel in the montage, first of all select a row in the table by clicking the
left mouse button on that row. The row is then highlighted by color. You can select several or all of the
rows. To select multiple lines, use the mouse holding Ctrl or Shift key pressed. To select all lines, click
any column heading in the table.

To change channel status (“visible"/"hidden™) click the pictogram to the left of the channel, or press
the Space key. The Show All and Hide All buttons set the same status for all channels simultaneously.

The active electrode is defined for all selected channels in the montage by pressing the desired button
in the Electrode>EEG Channels group. This group includes buttons for EEG and universal (Bio)
channels.

The passive electrode is defined for all selected channels in the montage by pressing the desired
button in the Referent>EEG Channels group. This group includes buttons for EEG channels and other
referent types.




146

The gain for all selected channels can be set by selecting a value from the ""Gain" list.
The low cut for all selected channels can be set by selecting a value from the *'Low Cut (s)™ list.
The high cut for all selected channels can be set by selecting a value from the ""High Cut (Hz)"" list.

The notch parameters for all selected channels can be set by selecting a value from the **Notch (Hz)™"
list.

The baseline for all selected channels is changed by pressing arrow buttons to the right of the
""Baseline™ list.

Attention! If active electrode is defined as “GFP” the global field power will be displayed in
EEG Window. The global field power is calculated according a formula:

GFP ={(W/20) 3 3 [u(i) ~u(i)IF}*°

i=1 j=1

Modifying Channel List
Press Add button to add a new line to the end of the montage channel list.
Press Insert button to add a new line above the currently selected one.
Press Delete button to delete all selected lines from the montage channel list.
3. Montage Parameters: Referents dialog
Use the Channels tab of the Montage Parameters dialog to define lists of channels to be included when
calculating Av, AvL, AvR and AvW referents. You can also choose a montage from the montage list
(see Setup: Montage List command).
Montage Name: This field initially contains the name of the default montage from the montage list.
Use down-arrow button to select a different montage from the list for use as a new default. You can

also rename the selected montage.

The Left Average (AvL) group defines the list of channels for the AvL referent. To calculate the AvL
referent signal, the encephalograms of the marked (checked) channels are averaged.

The Right Average (AvR) group defines the list of channels for the AvR referent. To calculate the
AVR referent signal, the encephalograms of the marked channels are averaged.

The Average (Av) group defines the list of channels for the Av referent. To calculate the Av referent
signal, the encephalograms of the marked channels are averaged.
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Montage parameters ﬂ

Patient Eardl Channelz Referents |Eu:u||:urs| Wi I Elec:tn:udesl

Montage name: |[MET =N j
Left average [Avl] Right averane [AvH]
[T Fal ¥ Fpl © Fpz [T Fp2 T Fo2 T Fal T Fpl [T Fpz ¥ Fp2 I Faz
IWF? F2 [T Fz [ F4 [ F& CFF T F2 WFz ¥ F4 [v¥ F&
WTa W3 Wiz [ c4 [ T4 713 3 ez Vo4 v T4
T8 WP32 TPz P4 [TE 178 P2 WPz WP ¥ TE
ol [T oz [T o2 o1 T o oz
I~ b | ik
= adl Tladz T ads [0 ade T adi T Ad2 Tlads | ads
Clads Tlade  Tlade [T ade Clads [Tlade T adi T Ade
Average [Av) Wweighted average (A

[ Fal ¥ Fpl = Fpz W Fp2 [T Foz
VF? WF: WF: ¥ F4 ¥ F8

T2 W2 Wi: Wroa T4 OTeardeH [Byds =R ef] j
W15 WP3 WF: W P4 ¥ TE
W ol T oz 0oz Modify transformation matris I

e
ladi Tladz [Tlads [T add
Ceds [Tlads [T oadi T ads

k. I OTraeHa | HDHMEHHTbl Cnpaet.a |

The Weighted Average (AvW) group defines the list of channels and weights for the AvW referent.
You can choose a transformation (weight) matrix from the list or define your own. To define a
transformation matrix, press Modify transformation matrix button. The Transformation Matrix
for Weighted Average Referent dialog will appear.

4. Montage Parameters: Colors dialog

Use the Colors tab of the Montage Parameters dialog to define colors for depicting channels. You can
also choose a montage from the montage list (see Setup: Montage List command).

Montage Name: This field initially contains the name of default montage from the montage list. Use
down-arrow button to select a different montage from the list for use as a new default. You can also
rename the selected montage.

Channel List: The table of channels in the montage is placed on the left side. Each row corresponds to
a channel in the montage (don't confuse them with the channels in the acquisition list. The montage
channel list includes channels that will be displayed during the monitoring and processed). Columns
correspond to channel parameters (for more info see Montage List: Channels dialog).
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To change colors for the selected channels (how to select channels - see Montage Settings: Channels
dialog), click one of the color buttons located to the right of the channels table.

Montage parameters ﬂ

Fatignt Eardl Ehannelsl Feferents  Colors |View I Electrodesl

=

0 | Hame | [Gain | Lows Cut | High Cuit | Motch | Bazeline | tantage name: | NI

1 FplRef  Du/si 03 (053Hz) 30 GOMAHz  0.00 W

2 Fp2Rel  Ou/ei 0.3 (053Hz) 30 S0[01Hz 0.00 W

3 F7Ref  Duwi/e 0.3 [053Hz) 30 SO01Hz 0.00 W

4 F3Ref  0Ouw/ei 0.3 (053Hz 30 S001Hz 0.00 W — —
E FzRef  Dui/e 0.3 [053Hz) 30 GO0AHz 0.00 W

E F4Ref  0Du/ei 0.3 (053Hz) 30 S00.1Hz 0.00 W — | —
7 FERef  Duwi/e 0.3 (053Hz) 30 BO0AHz 0.00 W

8 T3Ref  Ouvs/a03 [053Hz 30 SO01Hz 000w — |
g,

C3Ref Oufda 0.3 [0.53 Hz) a0 A0[0.1Hz  0.00 w

KIRIRIRIRIKIRIKIRIRIKIRIRIR[]

10 CzRef  Ouv/e 03 [053Hz) 30 S001Hz 0.00uy
11. C4Ref  Ouv/si 03 [053Hz) 30 S001)Hz 0.00uy [ | [P |
12 T4Ref  Ouv/ei 03 [053Hz) 30 S001Hz 0.00uy
13 T5Ref  Dw/e 03 (053Hz] 30 S0(01Hz  0.00wW I | [ |
14 P3Ref  Ouv/s 03 [063Hz) 30 GBOM01Hz 0.00u
15 PzRef  Ou/s 0.3 (053Hz) 30 S001Hz 0.00u — |

16, P4-Fef Oude 0.3 [0.53Hz] 30 S0(0.1Hz  0.00 u
17. TE-Fef Ouvfda 0.3 [0.53 Hz) a0 a0[0.1Hz - 0.00 u
18. 071-Fef Ouide 0.3 [0.53Hz) a0 S0(0.1Hz  0.00 u
19. 02-Fef Outda 0.3 [0.53 Hz) 30 a0 Hz - 0.00 u
20 ECG Oufda 0.3 [0.53 Hz) a0 A0[0.1Hz - 0.00 w

k. I OTraeHa [ pHMEHITE: Cnpaeka

5. Montage Parameters: View dialog

Use the Colors tab of the Montage Parameters dialog to monitor the parameters set. You can also
choose a montage from the montage list (see Setup: Montage List command).

Montage Name: This field initially contains the name of default montage from the montage list. Use
down-arrow button to select a different montage from the list to use as a new default. You can also
rename the selected montage.

The paper speed (horizontal scale) can be selected from the Speed list: 60, 30, 15, 7.5, 3.75 or 1.875
mm/sec.

The left window graphically depicts the electrodes used, their position (coordinates) and the site
scheme (montage). The referent electrodes are also shown.
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Montage parameters ll

Patignt Eardl Ehannelsl Heferentsl Colors  iew |Elec:tr|:|des|

Monrage name: |[§Iagtas S|

Speed [mmdz]: |3EI ST j

k. I OTraeHa [ pHMEHHTE Cnpaet.a

6. Montage Parameters: Electrodes dialog

Use the Electrodes tab of the Montage Parameters dialog to list electrodes to be used and their
coordinates. You can also choose a montage from the montage list (see Setup: Montage List
command).

Montage Name: This field initially contains the name of default montage from the montage list. Use
down-arrow button to select a different montage from the list for use as a new default. You can also
rename the selected montage.

Check a channel to include it in the list for acquisition.

Spherical coordinates of the electrode upon the head (top hemisphere) are listed to the right of the
channel name.

The coordinate system is set as follows: X axis goes from the left ear to the right one, Y axis - from the
nape to the forehead, Z axis - upwards.
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The Theta spherical coordinate must lie in the range from 0 to 90 degrees, the Phi coordinate - from 0
to 360 degrees.

Montage parameters ﬂ

Ehannelsl Heferentsl Colars I Yiew  Electrodes |

Montage name: | (Tt Sl Y EOTiye

Theta Phi Theta Phi Theta Phi Theta Phi Theta Phi

Cpatfoo [104 PFprfrz [10s [ Fezfrz [0 WFe2[rz [rz | Pa2fa0 [76
WV F7rz [144 W F3fss 135 W Fzfs [0 W Fafss [s5 [ F8frz [36
W 1afrz [0 Micafw Jis0 Mezfo o Fcafe o FoTafrz o
M 15[z [2t6 M Paf4s [225 W Pz [270 W Paf4s [ns P oTe[72 324
= 1 M otfrz [52 T oz[rz [270) oot [72 [z I~ a2
[ cbfao [270

[ adifao Jizs) I adefan | [54 I adafan 162 [ adafao [18
[ ads[a0 [198) [~ adsf30 [z Cadrfo o Fadafo o

[ Biol [ Bio2 [ Ecg [ Bicd [ BioS [ Bk [ Bic? [ BioB

¥ Connect channels 81 and A2

k. I OTraeHa | HDHMEHHTbl Cnpaet.a |

Connect Channels A1 and A2: Check this option if you are not going to acquire EEG from different
channels in relation to different ears or to the "average" ear. If the option is checked, Al and A2 nets
are connected directly in the amplifier block so that there is no necessity to connect two electrodes to
these nets or to use a jumper.
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7. Transformation Matrix for Weighted Average Referent dialog

Change transformation coefficients if needed.

Transformation matrix for weighted average referent |
Fel | Fpz | F7 | F3 | Fz | F4 | F8 T3 | C3 Cz C4 =
Fpl 1.000 0121 0119 0107 -0.088 0.080 0.056 -0.055 -0.053 0.045 -0.041
Fp2 0.1 1.000 -0.056 0.060 -0.088 0107 -0.119 0.035 -0.041 0.045 -0.053
F7 0117 0.055 1.000 0119 -0.066 0.043 0.036 0117 0.075 0.048 -0.036
F3 0.095 0.054 0.108 1.000 0106 0.055 0.039 .06 -0.052 0.058 -0.041
Fz 0.077 0.077 0.059 0105 1.000 0,105 0.059 0.042 -0.055 -0.081 0.059
Fd 0.053 0.095 0.039 .055 0106 1.000 0.108 0.029 -0.041 0.058 0.092
Fa 0.055 0.117 0.036 0.043 -0.0686 0.119 1.000 0.030 -0.036 0.048 0.075
T3 0.058 0.036 0121 0.075 -0.048 0.033 0.028 1.000 0.102 0.048 0.033
C3 0.047 0.037 0.059 0.051 -0.080 0.043 0.032 0.086 1.000 0.086 0.043
Cz 0.040 0.040 0.043 0.058 -0.082 -0.068 0.043 0.042 -0.085 1.000 0.085
C4 0.037 0.047 0.032 0.043 -0.060 -0.091 0.069 0.029 -0.043 0.086 1.000
T4 0.036 0.058 0.028 0.033 -0.048 0.075 0.1 0.025 -0.033 0.048 0102
TE 0.039 0.030 0.080 0.051 -0.038 0.030 0.026 0123 -0.067 0.047 0.033
P3 0.034 0.026 0.045 0.048 -0.039 0.033 0.028 0.065 -0.036 0063 -0.041
Pz 0.029 0.029 0.034 0.042 -0.044 0.042 0.034 -0.041 -0.086 0.086 0.066
P4 0.026 0.033 0.028 0.033 -0.039 0.048 0.045 0.030 -0.041 0.0683 0.094
TG 0.030 0.039 0.026 0.030 -0.038 -0.051 0.060 0.027 -0.033 0.045 0.067
j| 0.028 0.024 0.039 0.037 -0.032 0.030 0.027 0.058 -0.055 0.045 0.039
o0z -0.024 0.028 0.027 0.030 -0.032 -0.037 -0.039 0.036 -0.039 0.045 -0.055
Pal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pg2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Chb 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 -
1| | ]
Ok I Cancel
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8. Record List dialog

WINEEG has its own database to simplify archiving and searching of files containing EEGs and
processing results (EEG spectra, EEG indices, etc.). There is a separate database for each type of file:
EEG files, EEG spectra files, EEG indices files and so on. It is also possible to create several databases
for one file type in order to group data by some criteria - by investigation date for example. Use the
Setup: Database Pathnames command to create a new database or to select an existing one.

Database of EEG recordings E

G& | Patiert | ID | Date | Bith date | -

0198 W atyHos A0, 59 o1 noca YT 2040342007 24.02.1988

118k CeneaHos Boegon 2 Heo 160442003 16101939 i
0 CenveaHeHko &0, : nocn YT 17 03,1389

196 FPriwes K.C. 59 oro nocn HMT 2242006 18.05.1987

018M Moucees AB. 59 o1 MAB 18 150542007 19.03.1989

018m Funpaeues A.C. 2 F nocn YUMT 13/04/52007 21.11.1988

018 bMegHurkos &.3. 2 HI MA3 18 16/05/2007 30.03.1938

1356 b akwaes Marcue | Moo THMT 28.12.2006 26.06.1971

0198 NerycB.C.2HO  NBC19 030642007 15121987

01496 k.agonuws H.C. 2HO KHC 19 140852007 07.08.1987

0713k 3ekoe CA ZHO  noca YT 21/03/2007  04.09.1338
024k4 Joros ). H. 2ZHD noca YT 28/1242006  13.08.1382

032M Jeeoes Anekoed M Yk 28122006 27101974 j
ID: nocn UMT Date: [03/05/2007 Time: [10:02:05
[rvestigation: 3 nekTpos Huetanorpaduieckoe obCNEL0EAHME Cancel |
Patient name: Cenvsanerko A8, 2 HO Export |
Fatient 10 |22024 Add...
Diagrosis: [Moca, HMT Delete |
Ciate of bith: |07.03.15239 e M

Backup |

Addresz:
Festare |

I atke:
Report |
File [DoOoO01 27.EEG Backuped? Mo Mumber of records 127 |
Size: | 2927292 Marme: Selected 1 |
Record search condition [filker]: |Jndefined %

Each database consists of an investigation list file and data files. Records in the investigation list file
include patient card, data file name and service information. A record in the database corresponds to a
single data file. Data files can be placed either in a working directory (folder) on the hard disk or in
archives on removable drives. The working directory for data files also can be placed on removable
drives of high capacity, such as magneto-optical diskettes. Data is searched over the investigation list
file which significantly simplifies and accelerates selecting records of interest.

WINEEG Database functions allow:

1. Adding a new file (for example, an EEG file after an investigation or a spectra file after
processing) to the database.

(See File: Save command).

2. To add a previously created data file.

3. To sort records (patient cards) by any criterion (field).

4. To select a subset of records by a set of criteria.

5. To copy (or to move) a file to an archive.

6. To copy a file from an archive to the working directory.
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7. To delete a data file and/or a database record.

In the top of the Record List dialog window there is a record list. Each row in it corresponds to one
record in the investigation list file. Each column in the list corresponds to one field of the patient card
form. Use Setup: Database Pathnames command to define what fields are to be displayed and in
what order.

When Record List dialog is opened record list is unsorted: the first row displays the latest investigation
added to the database, etc.

To sort the record list by any field, click the corresponding column header.

To select a record for further processing, click the corresponding row so it becomes highlighted. In the
bottom of the Record List window the patient card from the selected record is displayed (see Edit
Patient Card dialog). Additional data file information is also shown there.

File field displays the name of data file corresponding to selected record.

Size field contains size (in bytes) of the data file if it is placed in the working directory. Otherwise this
field contains "Not found".

Backed up? Field contains "Yes" if the data file was backed up in the archive and "No" otherwise.

Record search condition (filter) field contains the information about records filter. If this field
contains word “Defined” this means the search condition is not clear. If this field contains word
“Undefined” this means the search condition is clear.

To the right of the patient card there are control buttons:

Open button opens the data (EEG, ERP EEG spectra and etc.) file corresponding to the record selected
in a new window. The file can also be opened by double-clicking the row in the record list. The
Record List dialog is then closed.

Note: If you open an ERP, EEG spectra and etc. database and select multiple records then the Average
button appears instead of the Open button. If you press the Average button, ERPs, EEG spectra and
etc. that have been averaged over all selected records will be calculated and then a new ERP window
or a new EEG Spectra window will be opened. If a raw EEG database is opened then on pressing
Average button, a Batch EEG processing dialog appears, allowing the calculation of ERP, ERD,
ERCoh, wavelet bandpower and etc. for several investigations simultaneously.

Cancel button closes the Record List dialog without opening any data file.

Export button calls the function of ERP (ERD, EEG spectra and EEG independent components
spectra) export. It can be useful for exporting processing results of several investigations to one ASCI|I
file for further statistical analysis.

Find... calls automatic record search function. A Base Record Search Parameters dialog will then
be opened.

Add... button calls the function that adds a data file to the database. A file is added to the database in
two cases. First, if it is necessary to add a file to the database that has not yet been recorded. This may
happen after an investigation if data was saved by Save As... command, or if the file was copied from
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other encephalographic hardware. Second, files are added if there is a need to create a new database,
for example if the old one is lost.

If Add... command is called a File Open dialog appears. Using the standard Windows browsing
interface, find the file of interest and open it. If the selected data file has a compatible format
(EEG 1.5, EEG 3.0 or WIinEEG) an Open dialog will appear. There are two exceptions: EEG 1.5 EEG
files with bipolar acquisition and EEG 3.0 spectra files cannot be added to respective databases.

Delete button calls the record and data file deletion function. Delete Data From Database dialog is
then displayed.

Backup button calls the function that backs up data files from the working directory to an archive.
Backup Data To Archive dialog appears then.

Restore button calls the function of data file copying from archive to the working directory.
Restore Archive Data dialog appears then.

Report button calls the function that creates a statistical report including quantity EEG observations
carried out during selected time interval and/or with different groups of subjects and insert resulting
table into MS Word. The Statistical results dialog appears then.

The databases of results of processing can have additional buttons. So, Database of evoked potentials
has two additional buttons.

Database of EEG recordings E

G& | Patiert | ID | Date | Bith date | -

019M WatyHoe .M. 53 o noca YMT 204032007 24.02.1938

A E B HH=D 16101989

10 e JMT e, 5E

I — = | = —|r-

024M  Soros 0. AE
032M Jeeoes Anekoed M Yk 28122006 7101974 j
ID: Inoca UMT Date: [26/12/2006 Time: 12.:34:59
[rvestigation: 3 nekTpos Huetanorpaduieckoe obCNEL0EAHME Cancel |
Patient name: | 3oros 0. H. 2 HO Export |
Fatient 10 |E3534 Add...
Diagrosis: [Moca, HMT Delete |
Ciate of bith: |18.08.19382 e M
Backup |
Addresz:
Festare |
I atke:
Report |
File [Dooo0117.EEG Backuped? Mo Nurnber of records 127 [T, |
Size: | 3019604 M ame: Selected |11 Componetts |

Record search condition [filker]: |Jndefined Find.. |
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ICA button calls the function computing independent components of average ERPs if ERP database is
opened, independent components of average ERD if ERD database is opened and EEG independent
components average spectra if EEG database is opened. The Parameters of independent component
analysis (ICA) dialog or Parameters of ICA spectra calculation for selected group of
observations appears after calling this function.

Components button calls the function performing transformation of ERPs to ERP components. The
results of processing will store to the same database as additional ERP files. WIinEEG ask for text file
contains the description of list of spatial filters. The example of such file is presented below.

"P1IN1 vO" "p-p" "VCPT1ref.cmx"
"PAIN1 vTL" "p-p" "VCPT2ref.cmx"
"PIN1 vTR" "p-p" "VCPT3ref.cmx"
"N1P2 aC" "p-h" "VCPT4ref.cmx"
"v comTL" "a-p NoGO - a-a GO" "VCPT5ref.cmx"
"v comTR" "a-p NoGO - a-a GO" "VCPT6ref.cmx"
"P4 wmF" U "VCPT7ref.cmx"
"P3b P" "a-a GO" "VCPT8ref.cmx"
"SW H" "a-a GO" "VCPT9ref.cmx"
"P3 supF" "a-p NoGO" "VCPT10ref.cmx"
"P4 monCC" "a-p NoGO" "VCPT11ref.cmx"

Each row corresponds to one component. First column contains name of component that will be used
as name of averaging group in resulting file. Second column contains name of averaging group of
source ERP file to which the processing will be applied. Third column contains name of text file in
which the transformation matrix (spatial filter) revealing the component from multi-channel ERP is
written by command Analysis: Save signal filter command.
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9. Batch EEG Processing dialog

Montage list allows automatic changing of source EEG file montage.

Batch EEG processing E

d ontage:

Artifacts processing

[ Artifacts correction Parameters. .
[~ EOG rejection Parameters. ..
[ Artifacts rejection Parameters. ..
EEG filtering
Bandrange list: |EBDﬁD.u.Hb|ﬁ1 ﬂ
B andpazs filker: |N|:|ne ﬂ

D ata processing

{+ Save EEG file for future processing
Eent related potentials

Ewent related desynchronization
Event related coherence

Wavelet bandpower [ERD]
“Wavelet coherence [ERCah]

EEG spectra [and coherence]

i R N B N R

ICA spectra

[ Create repaort

Processz file

0% 100%

Cancel

Check Artifacts correction option to suppress the components of EEG related to artifacts. Press
Parameters button to call up the Artifact correction using standard component topographies as
templates dialog and set parameters of processing.

Check EOG Rejection option to eliminate eye motion artifacts for all files. Press Parameters button
to call up the EOG Rejection dialog and set parameters for EOG rejection.

Check Artifacts Rejection option to automatically detect parts of EEG record including artifacts and
eliminated them from processing for entire file. Press Parameters button to call up the Search and
Rejection Artifacts dialog and set parameters for artifacts rejection.

Use Bandpass List to choose a list of standard EEG frequency bands for automatic source EEG
filtering.
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Use Bandpass Filter to choose a standard EEG frequency band filter for automatic source EEG
filtering.

Choosing an option from the Calculate group defines how to process selected files. The following
processing could be performed:

1. Save EEG file for future processing. The results of artifact correction, EOG rejection, artifact
rejection and EEG filtering will be saved to EEG file for future processing. This option is
useful if the goal of processing is to calculate different parameters: spectra, ERP, ERD and etc.
for the same list of files and for the same parameters of preprocessing.

2. Event related potentials. The event related potentials will be computed and saved automatically
to corresponding Evoked potentials (ERP) database.

3. Event related de-synchronization. The event related de-synchronization of EEG will be
computed and saved automatically to corresponding Event related de-synchronization (ERD)
database.

4. Event related coherence. The event related coherence of EEG will be computed and saved
automatically to corresponding Event related coherence (ERCoh) database.

5. Wavelet band power (ERD). The event related de-synchronization of EEG will be computed
using Morlet wavelet decomposition and saved automatically to Event related de-
synchronization (ERD) database.

6. Wavelet coherence (ERCoh). The event related coherence of EEG will be computed using
Morlet wavelet decomposition and saved automatically to Event related coherence (ERCoh)
database.

7. EEG spectra (and coherence). Power spectra of EEG and EEG coherence will be computed and
saved automatically to corresponding EEG spectra database.

8. EEG independent component spectra separately for each selected EEG record. The results will
be saved in specified folder as separate files.

Check Create report button to generate automatically the processing report. The compressed results
of processing and processing errors will inserted to this report. The processing report will be useful
monitoring the processing results and allow estimate their correctness.

Processing File field displays the name of the file currently being processed.

10. Averaging Spectra dialog

The Averaging Spectra dialog if used to define a parameter of averaging. Check Keep raw spectra
button to save individual spectra in resulting file. More accurate estimation of spectral parameters,

their confidences levels and statistical significance of differences can be done using individual spectra
(For more information see Analysis: Insert tables into report... command).

x

[T Keepraw spectra
0% 100%

Cancel |
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11. Base Record Search Parameters dialog

The Base Record Search Parameters dialog is used to define a set of criteria for record filtering. In
other words, only records satisfying all of the specified criteria would be displayed in the list, and the
others would be ignored. The search criteria are saved and re-used each time the Record List dialog is
opened. This logic facilitates manipulation of a certain subset of the database records (for example,
only data acquired during last month). But it may also cause mistakes and complications when
searching data. If you find that some records have suddenly "disappeared” from the base, first of all
check the search criteria.

Each edit box in the Base Record Search Parameters dialog defines one search criterion. A record
satisfies search conditions if it contains all features that have been defined. Blank fields are ignored
during search.

Here is the list of search criteria that can be defined:

Database records search parameters |

ID: |

D ate from: | . t-:ul

Timne fromm; | - t-:ul

| rvestigation: |

Patient name: |

Patiend [D:

Ciagnosis: |

Drate af birth from: I - ko

Sew I_

Address: I
M ote: |

[ Euisted in the warking Folder
[~ Backuped

Cancel | Clear |

ID field contains a text string that must be present in the corresponding field of the database record. If
the text defined for search is shorter than in the database, a substring is searched. Symbol case is
ignored. Blank spaces before and after the text are deleted. If the ID field in the search condition
contains " ABC ", then records containing "ABC", "abc", "AbBCXXxxXX", "xxxxxaBc",
"xXxaBCXXx" in their 1D fields satisfy this condition.

Date From ... - To fields define the interval of EEG acquisition dates (current year for example). To
enable automatic search by date, use DD/MM/YYYY date format.

Time From ... - To fields define the interval of EEG acquisition times (before noon for example). To
enable automatic search by time, use HH:MM:SS time format.
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Investigation field contains a text string that must be present in the corresponding field of the database
record (see also ID field).

Patient field contains a text string (for example, patient name) that is to present in the corresponding
field of the database record (see also ID field).

Patient ID field contains a text string that must be present in the corresponding field of the database
record (see also ID field).

Diagnosis field contains a text string that must be present in the corresponding field of the database
record (see also 1D field).

Date of Birth From ... - To fields define the range for dates of patients' birth, for example from
01/01/1950 to 31/12/1959. To enable automatic search by date, use DD/MM/YYY'Y date format.

Sex field signs patient sex (M or F). [Editing note: what about trans-gendered individuals?]

Address field contains a text string that must be present in the corresponding field of the database
record (see also 1D field).

Note field contains a text string that must be present in the corresponding field of the database record
(see also 1D field).

Check Existed in the working folder option to select only records corresponding to files existing in
the working folder. Attention! Using this condition may significantly slow down the database search.

Check Backed-up option to select only records corresponding to EEG files that have been backed up
at least once

Press OK button to accept search conditions.

Press Clear button to clear all fields.

12. Backup Data To Archive dialog

To backup a data file means to copy it to an archive on some disk. If the data file is larger than free

space on the disk (for example when copying on a floppy) it will be split into several parts and the
copying procedure will sequentially ask for the necessary number of removable disks.
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Backup data to archive |

Mumber of Files; 1
Total Size: | 18.69 Mb

Yalume Marme: IDISK1

[ Femove files from working Folder

Fleaze don't forgen ko write a volume name to label of remowable disk.
[t will be helpfull when vou will zearch nessesany data in the future

0% 100 %

| k. I Cancel |

Attention! Use the Restore command to restore a backed-up file into the database working directory.
Using a file “Copy” procedure to move data in the archive can change format of the data file.

Drive - select drive to backup the data file to.

Check Remove Files From Working Folder option to delete the backed-up file(s) from the working
directory.

13. Archive Data dialog

To restore an archive file means to copy a backed-up (archived) file corresponding to the selected
record from the specified disk to the working directory (see Data Archiving). If the data file is archived
on several floppies they will be asked for sequentially.

Restore archived data |

0% 100 %

| Ok I Cancel

Drive - select drive to restore the data file from.

14. Delete Data From Database dialog

Be careful when running this command! A mistake can lead to unrecoverable loss of
important data.

First of all define what exactly is to be deleted:
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Delete data from Database |

Delete:

"~ Data file and coresponding record

cros |

Only Data File option would be usually chosen to free hard disk space - but only if the file has been
backed-up.

Data File and the Corresponding Record option is mostly used for deleting test records, not real
investigation data.

15. Add File To Database dialog

2| x|
Danka: I_;' EEG_YO_YC_aAW j & £ R~

Dooooool . EEG

Doo0o0a0s . EEG Do0ono14.EEG @ Doo0o0zo,EEG

. DO00000Z EEG . DO000009, EEG DO000015.EEG Q 00000021 .EEG

[ NG || e UNaR | <) Doooooi6.EEG || Do0000Z2 EEG

- |oonnooos, e lE | poooon1 1.E6G E S ER =R e A

| ooooooos. e [l pooooo1 2.E6G E RNt =RE s A

[ e [ e RaRe | <] oooo0019.EEG || 00000025 EEG
i

Htaa palina: I"DDEIEIDEI'IE.EEG""DEIDEIEIDEI'I.EEG""DEIEIEIEIEIEI OTEpETE I

Tun dakinoe; IFlaw EEG files [*.eeq) j OTragHa |

v Dion't remane files if possible

¥ Copy files to working (D atabase] folder
W wiite volume name ta Database

[ Werify addition of each file
A

You can select several files to be added. Define also if file names should be kept, if data files should be copied
to working directory, if archive name should be recorded in the database and if patient card should be viewed
before file adding.
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16. Statistical report dialog

Statistical report |

I |
D ate from: | . t.;.l
Tirne from: | : tu:ul
| revestigation: |
Diagrosis: |

Age from; |1 - to IBEI Shep: |1E|

[ Divide by gender

Cancel |

The Statistical report dialog is used to define a set of criteria for record filtering. In other words, only
records satisfying all of the specified criteria would be calculated, and the others would be ignored.

Each edit box in the Statistical report dialog defines one search criterion. A record satisfies search
conditions if it contains all features that have been defined. Blank fields are ignored during search.

Here is the list of search criteria that can be defined:

ID field contains a text string that must be present in the corresponding field of the database record. If
the text defined for search is shorter than in the database, a substring is searched. Symbol case is
ignored. All blanks placing before and after the text are deleted. If the ID field in the search condition
contains *“ ABC ", then records containing "ABC", "abc", "AbCXXxxXX", "xxxxxaBc",
"xXxaBCXXx" in their 1D fields satisfy this condition.

Date From ... - To fields define the interval of EEG acquisition dates (current year for example). To
enable automatic search by date, use DD/MM/YYYY date format.

Time From ... - To fields define the interval of EEG acquisition times (before noon for example). To
enable automatic search by time, use HH:MM:SS time format.

Investigation field contains a text string that must be present in the corresponding field of the database
record (see also ID field).

Diagnosis field contains a text string that must be present in the corresponding field of the database
record (see also ID field).

Date of Birth From ... - To fields define the range for dates of patients' birth, for example from
01/01/1950 to 31/12/1959. To enable automatic search by date, use DD/MM/YYY'Y date format.

Age from ... to ... step fields define a number of rows in resulting table.

Divide by gender box defines is the observations of males and females should be calculated separately
or not.



Press OK button for start a searching and calculation procedure. The example of resulting table is
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placed below:
Age Male Female
1-10 5 4
11-20 12 1
21-30 2 6
31-40 3 7
41-50 26 6
51-60 11 12
61-70 1 1
71-80 0 0
17. File Open dialog
Specify a file to open.
Look e | 3 E=a =] fmi
0169 eeg 07-69 eeg 1369 eeg 1969 eeg
01-A3 eeg 07-A eeg 13-4 eeg 13-4 eeg
02-59.eeg 08-59.eeg 14-59.eeg 20-69.eeg
02-4 eeg 3-8 eeg 14-4 eeg 208 eeg
0369 eeg 0969 eeg 15-69.eeg 21-69.eeg
13-4 eeg 13-4 eeg 15-4% eeg 214 peg
04-59 eeg 10-59 20 16-69.eeg 22-58.eeg
04-4 2eq 10-4% 2eq 16-4% eeq 220 eeq
05-69 eeg 11-69 eeg 17-69 eeg
05-43 eeg 11-A eeg 17-A eeg
05-59.eeg 12-69.eeg 18-69.eeg
06-&4 eag 12-8 eeg 18-85 eeg
| | 1
File name; |

Files of Type

Files of type:  [EEG files [* e2q)

Open I
j Cancel |

Z

Select the type of file you want to open:

* EEG - EEG file,
*.RTF - final report file,
*.SPC - EEG spectra file,
*.IDX - EEG indices file,
*.ERP - event-related potential file,
*.ERD - event-related de-synchronization (wavelet) file,
*.ERC - event-related coherence file,
*.BFB - biofeedback file,
And other types of file.




Look In:
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Choose a folder (on a drive or in a network) where the file to open can be found.

18. File Save As dialog

Specifies the name and location of the file you want to save.

File Name

sovein[SEe EREEEE
01-59.eeg 07-59.eeg 1369 e 1969 e

01-4x eeg 07-4x eeg 13-4 eeg 13-4 eeg

02-59.eeg 08-59.eeg 14-59.eeg 2069 eeg

02-4% eeg 13-4 eeg 14-4% eeg 204 eeg

0369 eeg 0969 eeg 15-69 eeg 2169 eeg

03-43 eeg 09-43 eeg 1543 eeg 21-A eeg

04-69 eeg 10:69 eeg 1669 eeg 2269 eeg

4-43. eeg 10-43. eeg 16-43. eeg 2B eeg

05-69.eeg 11-69.eeg 17-69.eeg

05-4x eeg 11-4 eeg 17-bx eeg

05-59.eeg 12-69.eeg 1869 80

(6-4% eeg 12-8% eeg 18-85 eeg

| | 10

File name: Save I

Save az type: IEEG files [*.2eq) j Cancel |

7

Type a new file name, the extension will be suggested by the application.
The following extensions are used:
*.EEG - for EEG files,

* RTF - for final reports,

*.SPC - for EEG power spectra,

*.IDX - for EEG indices
*.ERP - for event-related potentials,

* BFB - for biofeedback files,

*.ERD - for event-related EEG de-synchronization,
*.ERC - for event-related EEG coherence,
And other types of file.

Save In

Choose a folder (on a drive or a network) to place the new file in.
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19. Import of EDF+ data dialog

The EDF+ data export procedure is used to convert EDF+ data to EEG format.

Import of EDF+ data E

Waveforms
Mo Hz Physical Prefilter Mame Type Coordinates -
1. FP14; ) i PkPk * ta= 72, Phi=109
2. FP24{A1~AZ) 512 W PkPk # FP2 EEG Theta= 72, Phi= 71
3 FFa1~az) 512 W PkPR bt F? EEG Theta= 72, Phi=145
4, F3a17az) 512 W PkPk * F3 EEG Theta= 48, Phi=127
5. Fz{A1~AZ) 512 W PkPk # FZ EEG Theta= 36, Phi= 90
B Fd-[&17a2) 512 W PkPR bt F4 EEG Theta= 43, Phi= 53
7. FB-a1mAZ) 512 W PkPk * Fa EEG Theta= 72, Phi= 35
8. T3HA1~A2) 512 W PkPk # T3 EEG Theta= 72, Phi=180
9. C3a1~a2) 512 W PkPR bt C3 EEG Theta= 36, Phi=180
10, Cz-t1~42) 512 W PkPk * cz EEG Theta= 0, Phi= 0
11, C44{A1~A2) 512 W PkPk # C4 EEG Theta= 36, Phi= 0
12 T4{a1~a2) 512 W PkPR bt T4 EEG Theta= 72, Phi= 0
13, THAT~AZ) 512 W PkPk * T8 EEG Theta= 72, Phi=215
14, PHAT™AZ) 512 W PRPR # P3 EEG Theta= 48, Phi=233
15, P2[a17a2) 512 W PkPR bt Pz EEG Theta= 36, Phi=270
16, P4{A1~A2) 512 W PkPk * P4 EEG Theta= 48, Phi=307  —
17, TEA1~A2) 512 W PRPR # TE EEG Theta= 72, Phi=325
18, O1-[&1a2) 512 W PkPR bt om EEG Theta= 72, Phi=251
W 19, D2{a1~82) 512 W PkPR * oz EEG Theta= 72, Phi=283 ™
4| | »
Change attributes of signals |
Time events
No Label Annotation Content Type Trial Info
1. EDF &nr S=0.000 b 000;<:5=10.0 Fragment ooao
2. EDF Annotations L 195; } 052 . 104 User mark aon
3. EDF Annotations Fragrment ooao
4. EDF Annotations S=8.023:5tart task>5=30.303:<End Task>5=60.606<1>5=67 359;¢2> 5=92121.<3 Beginning of trial 200100 700 =
| | 2

Change attrubutes of time events

Hypriogram file name: | Browse

0% 100%

Cancel

Both Waveform table and Time events table helps to define list of signal channels and list of EDF
annotations.

The Waveform table includes following columns:

No — order number of channel

Label — name of channel written to EDF+ file.

Hz — sampling rate of channel in source file.

Physical — name of physical units for each channel.

Prefilter — textual data described frequency bands

Name — name of channel for destination file.

Type - type of data: EEG, Bio or Referent.

Coordinates — spherical coordinates of sensors placed on the head (for EEG channels only).

NGO~ WNE

Name, Type and Coordinates channel attributes can be changed using Change attributes of signals
button. After pressing this button Channel attributes dialog will appear on the screen.

The Time events table includes following columns:
1. No - order number of EDP annotation.
2. Label - fixed name: “EDF annotation”.
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3. Annotation content — the beginning of corresponding annotation.
4. Type - type of annotation that used for data interpretation.
5. Trial info — additional information for definition parameters of imported trials (sweeps)/

Type and Trial info can be changed using Change attributes of time events button. After
pressing this button Event attributes dialog will appear on the screen.

Hypnogramm file name field is used to attach additional information to EEG file. Use “Browse”
button on the right of the file name field to select a drive and a folder. (Not implemented now!)

20. Channel attributes dialog

Channel attributes m

Mame: |Fp
Tvpe: |EEG |
Theta: |F2

Phi: {109

k. | Cancel

This dialog includes following fields:
Name — Name of channel for destination file: up to 7 characters.

Type — Type of channel for destination file. It can be following “EEG” — EEG channel, “BI1O”
additional not EEG channel or “REF” — referent.

Theta and Phi - spherical coordinates of sensors placed on the head (for EEG channels only).

21. Event attributes dialog

Event attributes E

Type: |Eeginning of kil j

B azeling time interval [mel: |2EIEI
Divration [rms): |'IEIEI
Postatimuluz time interval [me: |,‘a‘|:||:|

[ Usze digitz anly

] | Cancel |

This dialog includes following fields:

Type — type of event for its interpretation. . It can be following:
1. Fragment — the beginning of fragments
2. User mark — the user label with text
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3. Artifact — the beginning of artifact and its duration

4. Beginning of trial — the beginning of trials

5. Stimulus onset — the stimuli onsets.
Following additional information is necessary for Beginning of trial and Stimulus onset event types:
Baseline time interval (ms) — the duration of prestimulus time interval.
Duration (ms) — the stimulus time interval
Poststimulus time interval (ms) - the duration of poststimulus time interval.

Total duration of trial will be equal to the sum of these tree parameters.

Check Use digits only button to exclude time events with textual information during adding trials list.

22. Export ERP (ERD) dialog

ERP (ERD) export is used for saving data in a text file readable by other applications.

x
Channelz Groups Drata
PN S| ([ C--co & wavefoms
EgiﬂLW [JapMHaGO " Performance data
S
EE'-;-V$ EE E Time Interval
Ay i
Fa-fitaf [+ Frari: IBegining af Tri 'I
Fia-auntaf - 3‘
T3t g NoGO &0 From [mz]: |0 :
3w i To[ms) |0 =
Czdvw Llph-pep ' -
Cd-ddef []--+ Step [ms]: |4 ~
T d-fodaf X =
T it — Bazeline comection
53'-':-'”::; To left from IN:::ne "’I
2o
PAAW — — Lenght(mst [55 ~]
TB-dudtS
07-Aviw ll ———— Famat
add | Delere | Select al | EE
" Time samples in file
Select all | nzelect all | Unzelect all |
[T Groups in line
File: I | [ &dd row names
[~ Append ta the end of fil [T Add column names
careel_|
Channels
Select the channels you wish to export ERP from. Use Add, Delete, Select All and Deselect All
buttons.
Groups

Select the trial groups for which you wish to export ERP. To select or to unselect all groups
quickly, use Select All and Deselect All buttons.
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Data
Choose what data to export: Waveforms themselves or Performance Data table.

Time Interval

Set the time interval you wish to export data for. The following interval parameters need to be
set:

From: - sets the starting point. You can start at the very beginning of the trial or at the moment
when one of the stimuli is presented.

From (ms): - sets the beginning of the interval to export (in relation to the starting point).
To (ms): - sets the end of the interval to export (in relation to the starting point).

Step: - sets sampling interval for the exported data. If the Step value exceeds sampling interval
for source data adjacent readouts are averaged.

Baseline correction
Specify parameters for baseline correction:

To left from: Define stimulus before time interval will be chosen for estimation of baseline
average potential.

Length: Define length if time interval used for estimation of baseline average potential.

Format
Choose format for ERP export.
If you choose the Channels In Line option ERP data will be written as follows:

Chl|Ch2|.. |Ch Ch1l|Ch2|.. |Ch .. |[Chl1l{.. |Ch
Grl1|Gr1l M Gr2|Gr2 M Gr M
Gril Gr?2 K GrK
TR1 | D, D, D, D, D, D, D, D
TR2 | D, D, D, D, D, D, D, D
TRN | D, D, D, D, D, D, D, D

If you choose Time Samples In Line option ERP data will be written as follows:

TR TR .. |TRN
1 2
Ch1Gr1 | D, D, D,
Ch2Gr1 |D, D, D,
Ch M Gr | D, D, D,
1
Ch 1 Gr|D, D, D,
2
Ch 2 Gr | D, D, D,
2




169

Ch M Gr | D, D, D,
2
Ch 1 Gr|D, D, D,
K
Ch 2 Gr|D, D, D,
K
Ch M Gr | D, D, D,
K

Here TR X are time readouts, Ch X - channels, Gr X - trial groups, and D - data.

If Groups In Line option is unchecked ERP data will be written as follows:

Chl|{Ch2]|.. |Ch

M

TR1G1 D, D, D,
TR2G1 D, D, D,
TRNG1 D, D, D,
TR1G?2 D, D, D,
TR2G?2 D, D, D,
TRNG?2 D, D, D,
TR1GK D, D, D,
TR2GK D, D, D,
TRNGK D, D, D,

Add Column Names
Check this option to add column names in the first row of the file. Column names can be useful,
for example, for data exported to the Statistica program.

Add Row Names
Check this option to add row names in the first column of the file. Row names can be useful, for
example, for data exported to the Statistica program.

File
Enter full file path. Use “...” button on the right of the file name field to select a drive and a
folder.

Append To the End Of File
Check this option to append data to an existing file otherwise the file will be rewritten. File
appending may be useful for arranging data of several investigations in an entire table for further
statistical analysis.



170

23. Export wavelet bandpower (coherence) dialog

Export wavelet bandpower {coherence) i]

Diata

Channels
i 5 ® Wavefarms

FplF? h’z IRl MWAWVELET 2 (" Perormance data

Time Intensal

From: IStimqus #2 LI
Fram (ms): [200
Ta (ms); [400
Step (ms). [200

N

—Freguency band [(Hz)
Frarm IB To |12

Baseline correction

T left from INDne LI
Lenght (ms): IED LI
Format
Add | Delete | Select all | @ Channels in lins
Selectall | Lngselect all | nselect all | " Time samples in file

[v Groups inline
File: I _I [ Add row names
[~ Appendto the end of file v Addculumnnames

coca_|

This dialog works similar as described in previous chapter but user should also specify Frequency
band for which average power or coherence will be calculated.
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24. Export EEG Data dialog

EEG data export is used for saving data in a file readable by other applications.

Interval

Export EEG data |

— Interval

= Selection

i+ Fragment 0E:08:23 j

" Full EEG file

" Start time and label of tials

— Faormat
& ASCH

£ Binary [float]

" EDF [European Data Format)
" UDF [Univerzal Data Format]

" AML [EEG fileg v.2.00 Compreszion; IHe-r vI

7 DAT [Lesicor EEG files) Sampling rate: I‘IEE iz "I

File: IE:'&TMF'"\D D000&43. T J

0= 1003

Cancel |

Choose an EEG interval to be exported.

Selection
Fragment
Full EEG file

Format

Exports an EEG interval selected by two vertical markers
Exports an EEG fragment chosen from the list
Exports the whole EEG

Choose format for a file to export EEG interval to.

ASCII

Binary
(Float)

EDF

UDF

Each column in an ASCII file means one channel and each row - one time
readout. Data written to the file is reformatted and filtered according to the
montage parameters: it is not raw data.

In binary format, a single value takes 4 bytes. The data is recorded as
follows: <S;C1> <S;C5> ... <§;C> <S,C1> <S,C,> ... <S,Cp>, where S;
denotes the i-th time readout and C; means jth channel. Data written to the
file is reformatted and filtered according to the montage parameters: it is not
raw data.

European Data Format supported by a number of European and American
vendors of computer encephalography. Data written to the file is reformatted
and filtered according to the montage parameters: it is not raw data..
Universal Data Format supported by leading vendors of computer
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encephalography in Russia. UDF is an extension for the EDF format. Raw
data is written to the file.

ANL Old ERP data format
DAT Lexicor data format. In this case the sampling rate can be changed according
(Lexicor the setting of field Sampling Rate
data files)
File
Define full path of the destination file for exporting data to. Use the *..."" on the right of the

name field to choose a drive and a folder.

25. Export video EEG dialog

Export video EEG x|

Time inkerval

= Selection

{* Fragment 05:08:23 j

" FUl EEG

— Output data
% FawEEG

£~ Filtered EEG Laow cut (=] |DC
High cut [Hz] | 70 -

Motch [Hz): |Bekn. =

Falder: |E:&M‘~r’_v|DEDE><PDHTHHsaHnsh |
0 1005

Cancel |

The following options allow you to specify how the raw EEG and video EEG should be copied to
another file:

Interval
Choose an EEG interval to be copied.
Selection Copy an EEG interval selected by two vertical markers
Fragment Copy an EEG fragment chosen from the list
Full EEG file Copy the whole EEG
Output data
Choose a type of output EEG data.
Raw EEG Copy unfiltered (raw) EEG
Filtered EEG Copy filtered EEG

Low cut (s), High cut (Hz) and Notch (Hz) fields allow you specify filters parameters for filtered
EEG.

Folder
Define a destination folder in which the EEG data and video files will be recorded.
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This function is useful if it is necessary to prepare a number of video EEG examples to write them to
CD. The WInEEG program will copy automatically video EEG data, video EEG viewer (ViewEEG
program) and some additional service data in selected folder. It is possible to run this function many

times. As the results a number of subfolders will be created and the data will be copied in these
subfolders.

_io/x
File Edit Wiew Favorites Tools Help '1.'
@ s 1}_ P '~] >
- -‘_.,"I - (- /- L - I_;) f}
Back, Forward Ip Search Folders | Move To Copy To
Address | ) CiiMY_VIDEOEXPORTMsaH0s | B Ge
ICIDaTAL
IIDATAZ
ICIDATAS
b AUTORUN.INF
=starT ERE
%] START.PAR
& viEwEEG.EXE
|? objects |984 KE | :‘ My Cormputer o

START.EXE utility helps to open all copied data automatically by ViewEEG program.

ViewEEG program is the restricted version of WinEEG program providing reviewing of video EEG
data.

i ‘: Attention!!! ViewEEG program requires DirectX 9.0 installation.
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26. Export EEG Spectra dialog

EEG spectra export is used for saving data in a file readable by other applications.

Channels
Select the channels you wish to export ERP for. Use Add, Delete, Select All and Deselect All
buttons.
Export EEG spectra E
Channel Spectra
Fpld " RawEEG spectra
Fpa-Aw ¢ EEG power for defined bandranges
Egi: " Bizpectra for defined bandranges
Fz-fhy (" Bicohemnce for defined bandranges
Fd-i
F-dw Bandrange list:
Egi: CeofiogHeA 1 j
Cz-ti Values
Cd-dy & p P
Ty Bz [
TE-Awy 'S i
S Amplitude [A]
Pzt " Percentage (%)
Pd-doy
TE-& Coherence and Phase
01
02t 3
_ r
[v Bandranges in row
i | | v Include row names
el el | Digietz <] v Include column names
File |E:Wlasenkn'\5 PECHWEC_Cab.bat
| Append to existing file
caen |
Data

Defines what data are to be exported in an ASCII file. You can export either Raw EEG Spectra
or table of EEG Power for Defined Frequency bands.

Raw EEG spectra Writes raw EEG power spectra to an ASCII file. Columns
correspond to channels and rows - to harmonics. The first row
presents the first harmonic with frequency depending on analysis
epoch length: 1 sec - 1 Hz, 2 sec- 0.5 Hz, 4 sec- 0.25 Hz (see
Analysis: EEG Spectra command). The constant component is
not written to the file.

EEG spectral power Writes the table of EEG spectral power parameters to an ASCII
for the defined file. Columns present channels and each pair of channels
bandranges corresponds to an EEG frequency band (Delta, Theta, etc).

Bispectra for defined = Writes the table of EEG bispectral parameters to an ASCI| file.
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bandrange Columns present channels corresponding to each pair of EEG
frequency band (Delta, Theta, etc).

Bicoherence for Writes the table of EEG bicoherence parameters to an ASCII file.
defined bandrange Columns present channels corresponding to each pair of EEG
frequency band (Delta, Theta, etc).

Bandrange list
Choose what frequency band list will be used (see Setup: EEG bandranges... command)

Values
Choose what values to export:
Power (P) — absolute power values.

Amplitude (A) - square root of absolute power values.
Percentage (%0)- frequency band power as a percentage of total power

Coherence and Phase

Coherence — the coherence (or average coherence for defined frequency band) will be
exported together with power spectra
Phase — the phase spectra (or average phase for defined frequency band) will be

exported together with power spectra

Bandranges In Row
Check this option to arrange spectral parameters for each channel in a single line. Otherwise they
will be written in several lines.

Include Column Names
Check this option to add column names in the first row of the file. Column names can be useful,
for example, for data exported to Statistica software.

Include Row Names
Check this option to add row names in the first column of the file. Row names can be useful, for
example, for data exported to Statistica software.

File
Define full path for the file to export data to. Use the *"..."" to the right of the name field to choose
a drive and a folder.

Append To Existing File
Check this option to append data to an existing file otherwise the file will be rewritten. File
appending may be useful for arranging data from several investigations in an entire table for
further statistical analysis.
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27. Export EEG Indices dialog
EEG indices export is used for saving data in a file readable by other applications.

Export EEG indeces |

Export EEG indeces

= FawEEG indeces spectia

" EEG indeces for defined bandranges

File: |H:HWinE EGEnsReleazes MDEXNDOOOOO02 EXF J

Cancel |

Export EEG Indices
Defines what features of EEG indices are to be exported to an ASCI|I file:

Raw EEG indices Writes raw EEG power spectra to an ASCII file. Columns correspond

spectra to channels and rows - to frequencies: first line - 0.25 Hz, second -
0.5 Hz The value in a cell means the percent of time when the EEG
contained half of waves of the given frequency band.

EEG indices for the Writes the table of parameters of EEG indices to an ASCI| file.

defined bandranges Columns present channels and each line correspond to an EEG
frequency band (Delta, Theta, etc). The value in a cell means the
percent of time when the EEG contained half of waves of the given
frequency band.

File
Define full path for the file to export data to. Use the *..."" to the right of the name field to choose
a drive and a folder.

28. Export EEG independent components parameters.

EEG independent components parameters export is used for saving data in a file readable by other
applications.

Folder pathname of independent components field displays the location of corresponding ICA files.
Use the Browse button to choose a drive and a folder.

Automatic excluding of components associated with artifacts fields group is used for definition of
parameters of eliminations components related to artifacts. Up to 6 different independent component
topography templates can be used simultaneously for detection artifacts. The additional parameters —
coefficient of similarity should be defined for each template.

Check Export first number of artifact free independent components only button to exclude low
power independent components. The number of components should be specified using Number of
components for export field.
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Another criterion of excluding of low power components is the definition of total variance described
by component. This parameter can be entered in Percent of total variance described by first artifact
free components with maximal variance.

Export parameters of independent components
Folder pathname of independent component files: |E:\D|es_|r|a\B anepetBanepesDATABASENECS
Automatic excluding of companents aszociated with artifacts
Eye blink, connected ears v Eve blink, average referent,
referent, 19 channels 18 channels
Similarity: |0.800 Similarity: |0.800 Similarity: |0.800
Left myography, average Right myography, average ,—
referent, 13 channels referent, 13 channels
Sirnilarity: {0,200 Sirnilarity: 10,200 Sirnilarity:
™ Export first numnber of artifact free independent components anly Mumber of components for expart; |0
Percent of total wariance described by first artifact free components with maximal variaance: (0,95
Parameters of components for expaort Yolume areas for counting the number of components with coresponding dipole sowrce coordinates
[ Companent topagrafies % ¥ z a2 dr & 5 ¥ z de &
™ Equivalent dipole source coordinates l_ l_ l_ l_ l_ ’— l_ l_ ’— l_ l_ l_
[~ LORETA masimum lacalization ! I—D I—D I—D I—D I—D ’—D & I—D I—D ’—D I—D I—D I—D
[~ sLORETA maximum lacalization z | U U U L L LU0 L L L U U
sLORETA tranzfornation matris: 3]0 o o o 0 d .o 0 d u o o
| Brane 4|0 0 0 0 a a 12. |0 a a i] 0 0
™ Power of component spectra for selected bandranges 5 i 0 0 0 0 0 s 0 0 o 0 0
- B |0 0 0 0 a a 14. |0 a a i 0 0
Percent of power of component specha for selected bandranges
List of frequency bands: o o o o 0 d 15. |0 0 d u o o
|E5060.ur—|blm 1 j g2 0 0 0 0 a i] 1E. |0 1] a i 0 0
Output file name: | Browse
0% 100%

Parameters of components for output fields group is used for definition list of parameters. It
includes following fields:

Check Component topography button to export topographies table.

Check Equivalent dipole source button coordinates to export coordinates of dipole source equivalent
to component topography.

Check LORETA maximum localization button to export coordinates of maximum of equivalent
distribution of current density computed by LORETA method.

Check sSLORETA maximum localization button to export coordinates of maximum of equivalent
distribution of current density computed by SLORETA method.

If SLORETA maximum localization button is checked the sSLORETA transformation matrix
location should be specified. The Browse button to the right of the name field is used to choose a drive
and a folder
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Check Power of component spectra for selected band range button to export the table of spectra
power for the list of frequency bands.

Check Percent of power of component spectra for selected band range button to export the table of
percents of spectra power for the list of frequency bands.

Use List of frequency bands menu to define appropriate list. (see Setup: EEG bandranges...
command)

The Volume areas for counting the number of components with corresponding dipole source
coordinates table can be used for definition up to 16 cubic areas (not implemented now).

The Output file name field is used to define full path for the file to export data to. Use the "*Browse""

to the right of the name field to choose a drive and a folder.

29. Video file compression dialog

¥ideo files compression N =]

Yideo Compresszor

|Microsoft MPEG-4 Wideo Codec 1 |

[Campressarn properties

Audio Compresszor

|MPEG Layer3 =l
¥ Save audio track?
File: |
|
Total files: |
| Play zource |
Compreszion | Play destination |

Cancel | Stop |

The following options allow you to specify how the video files should be compressed:

Video Compressor
Select appropriate video compressor from a list. The best choice in mane cases is “Microsoft
MPEG-4 Video Codec V1~ or “Microsoft MPEG-4 Video Codec V3~

Audio Compressor
Select appropriate video compressor from a list. The best choice in mane cases is “MPEG
Layer-3”

Save audio output stream?
Check this button if you would like to keep audio signal in resulting video file.

Compressor properties
Select and modify compressor properties

Play source
Play back source video file



179

Play destination
Playback compressed or re-compressed video file. The raw video file will be compressed before
playing back function will be started. This option helps to choose the best compressor before
beginning the video compression procedure.

Stop
Stop playing back function

OK
Start video compression procedure.

Attention!!! Not all existing compressor from a list can be compatible with source video
files.

Attention!!! A number of compressors can unrecoverable decrease a quality of video
signal.

Attention!!! A number of compressors will take a lot of time to process the video data.

> [>[>

30. Print dialog

The following options allow you to specify how the document should be printed:

Printer
Select active printer and its connection. Choose Properties command to modify printer properties.

Properties
Call a dialog to define additional printer options.

Pt HEH|
— Printer

Properties |

Marme: Brather HL-1230 zenies

Statuz: Default printer; Ready
Type: Brother HL-1230 zenes

“Where:  LPTI:
Comment: ™ Fint to file
— Print range — Copiez
= 4l Murnber of copies: 1 -

" Pages from: |1 ta:
] Selection Iﬂ 7| Eallate

| k. I Cancel |

Print Range
Specify the pages you want to print:
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All Prints the entire document.
Selection Prints the currently selected text.
Pages Prints the range of pages you specify in the From and To boxes.
Copies
Specify the number of copies you want to print for the above page range.
Collate

Prints copies in page number order, instead of separated multiple copies of each page.

31. Printing dialog

The Printing dialog box is shown during the time WInEEG is sending output to the printer. The page
number indicates progress of the printing task.

To abort printing, choose Cancel.

32. Page Setup dialog

You can define the following parameters for the page to be printed.

Page Setup EH |

!

i
%i{!! Ilii{!

|

— Paper

Size: A4 210w 297 mm

Source: Auto Select j
— Orientation b arging [millimeters]

' Paortrait Left: |2I:Imm Bight: |2I:Imm
i | andscape Top: I2EImm Battar: IEEImm

k. I Cancel | Printer.... |

Paper:
Select appropriate paper Size and Source.

Orientation:
Select page orientation (Portrait or Landscape).

Margins:
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Set margin size (in millimeters).

Printer...
Use the Printer... command to choose a printer and to set its options.

33. Print Setup dialog

The following options allow you to select the destination printer and its connection.

Print Setup [ 7] |
— Printer
Mame; Brather HL-1230 zenies

Broperties |

Statuz: Default printer; Ready
Type: Brother HL-1230 zenes

“Where:  LPTI:
Comment:
— Paper Orientation
Size: I.-i‘-.4 210 % 2597 mm j m " Partrait
SOLrceE: I.-‘-‘-.ut::u Select j & | andscape

| (] I Cancel

Printer
Select the printer you want to use.

Properties
Set additional printer options.

Paper:

Select appropriate paper Size and Source.
Orientation:

Select page orientation (Portrait or Landscape).



182

34. Stimuli Presentation Program List dialog

Use this dialog to choose a stimuli presentation protocol (program) for stimuli presentation in ERP
investigations or to modify the list of stimuli presentation programs. After a program is chosen EEG
acquisition starts with simultaneous stimuli presentation on an additional computer. ERPs can be
calculated for this EEG file during further processing. To learn more about ERP, see Event-Related
Potentials section.

Stimuli presentation program list

Cancel

i

Reread

|lpdate

i

™| T om BEG rezording

Press the Update button to read a new stimuli presentation program list from a floppy if it was
recorded by means of the PSYTASK program that it is to be installed on. (See PSYTASK User
manual).

Press the Reread button to read a new file directly from the stimuli-presenting computer connected to
the EEG-acquiring computer by an additional cable between their COM ports. PSYTASK must run on
the stimuli-presenting computer in the slave mode. (Command line: PSYTASK /S).

Attention: If any parameter of stimuli presentation in the PSYTASK has been changed the stimuli
presentation program list should be updated, otherwise ERPs will be incorrectly calculated.

Turn on EEG recording

Check this option to start recording EEG to hard disk. If the option is unchecked the data will be only
acquired and monitored; this mode can be useful for testing a stimuli presentation protocol or for
training the patient.

35. Update task list from slave computer dialog

The dialog displays dynamics of reading task list from the presenting computer.

Press Cancel to stop reading the stimuli presentation program list. (The old list is not saved.)
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36. Checking Impedance Of Electrodes

Control of impedance of electrodes |
O Pal
40 kO hm
Fpi F
35 kOhm
F7
O Fa 30 kO hrn
28 k0 hm
T3 O 03 20 kOhr
A1 15 kO ki
O . 10 kOhm
TS
5 kOhm
o ()G
O Ref 0 kO ki

Depict impedance of electrodes by means of color. The color/impedance scale is shown on the right.

i: Attention! After every manipulation with electrodes, transients take 1-2 sec to reach a new
equilibrium.

37. Calibration Of Amplifiers dialog

Attention! Amplifiers are calibrated by manufacturer before metrological certification.
WINEEG user is only able to view calibration parameters, not to change them.

The following fields allow viewing the table of correction parameters.

Parameters:
Choose what parameter set to view.

Parameters Table:
Table of gains and offsets is placed under Parameters list.
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Calibration of Amplifiers |
Parameters: ]Enefficients for “high'' senativity of amplifiers j
Gain Zero Gain Zero lain Zern EET Zein
Fpi: |0.7407  |1365  C4 Jo7293 1233 P2 Jogzs |0 Biol |1 B
Fpz: |0.7233 |M259 T4 o739 M2 cb |1 B Bio2 |1 B
F7. 07352 |M289 T8 07407 |28 0z |1 B Akr |1 B
Fa J07352 [1259  P3: [0.7407 [1343  Fpz |1 B B4 |1 [0
Fz 07462 [1311 Pz 07407 [-1323  ad3 |1 B Bin5 |1 B
F4: [0.7407  [1336 P4 07407 [1346  Add |1 B Biok | B
Fg Jo7d07  |1283  TE J7462 [1349  Ads |1 E Bio? |1 E
T3 [0.7407  |1348  O1: J0.7407 [1245  AdE |1 B Biof |1 B
Cx |0.7462 1386 02 07407 1238 Ad7 |1 B
Cz |0.7407 |1363 Pgl: [0.625 |0 Adg |1 B
|
Sitart | Stop | Fieset | )%

38. Find dialog
Find HE |
™ Match whole word anly Cancel |
[~ Match case

Find What:

Define the string to be searched for.

Match Whole Word Only:
Check to find only whole words matching the Find What string.

Match Case:
Extends search criteria to include uppercase and lowercase attributes while searching for the
Find What string in the text.

Find Next:
Find next string matching the Find what one.
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39. Find Events

Findevents x|
Channel: Find next
Threshald: |'||:":| mKE = Cancel

The following options allow you to specify parameters of searching “Events” when the absolute
voltage of EEG signal is higher then defined threshold. If selected channel is “digital” channel the
voltage threshold is not used.

Channel
Select processed channel
Threshold
Select voltage threshold
Find Next:
Find next time interval of EEG record when absolute voltage of EEG signal of selected channel
was higher then defined threshold and display EEG waveforms in EEG window.

40. Replace dialog

Find What:
Define the string to be searched for.

Replace With:
Define the string to replace the one found.

Replace E E3 |
Fieplace with: I Hemlace |
Heplace sl |
[ tatch whole waord ol
Cancel
[ Match case 4|
Match Whole Word Only:

Check to find only whole words matching the Find What string.

Match Case:

Extend search criteria to include uppercase and lowercase attributes while searching for the
Find What string in the text.

Find Next:
Find next string matching the Find what one.

Replace:
Replaces the string found and resumes searching.
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Replace All:
Finds and replaces all strings that match the Find What string.

41. Patient Card dialog

Fill or edit the patient card.

x
ID: || D ke |31 0142008 Time: ||:|B:3D:3=3

[rvestigation; IHeading

Patient M ame: |H ug Flavio

Patient ID: |

Diaghosis; |

Date of bith: [21.04.1383 Sex [m

Address: I
M ate: |F|H

Sampling rate [Hzl: 250

Recaord duration [hh:mm:ss): ||:||:|:-| 032

Cancel |

ID: EEG record ID is an arbitrary sequence up to 10 characters which simplifies searching the
database.

Date: The date of EEG acquisition start is entered automatically. Use DD/MM/YYY'Y date format for
successful database search by date.

Time: The date of EEG acquisition start is entered automatically. Use HH:MM:SS time format for
successful database search by time.

Investigation: Select investigation type from list:
1. EEG observation
2. Biofeedback

Patient: Enter patient's name.

Patient ID: Enter patient's card number.

Diagnosis: Enter a brief disease diagnosis. The final report may contain more detailed description.

Date of birth: Enter the date of patient's birth. Use DD/MM/YYYY date format for successful
database search.

Sex: Enter patient's sex (M/F)

Address: Enter patient's address.



187

Note: Enter other useful info (patient's insurance policy number for example).

All the fields of patient card are not mandatory but can be useful when searching database. Remember
that all patient info would be automatically added to the final report.

Sampling rate: The sampling rate of EEG digital recording is displayed in this field.
Record duration: The total recording time of whole file is displayed in this field.

42. Fragments List dialog

List of fragments

]9

Reading 08:31:10

Cancel

b odify

Delete

Al

Choose a fragment and press OK or double-click the fragment name.
Click Delete to delete selected fragment from EEG file

Click Modify to change name of selected fragment. The Modify fragment name dialog will appears
then.

43. Modify fragment name dialog

Modify fragment name x|

Fragrent name | 08:31:07

k. I Cancel

Enter new fragment name and press OK.
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44, Deleting of selected EEG fragment

Deleting of selected EEG fragmenk

% Delete selected EEG fragment

" Delete only video record for zelected EEG fragment

Length of selected EEG fragment [zec] | 10.43

W arningl!!
Thiz operation will remove EEG data permanently.
Are pou realy want to continue proceszsing?

1007

k. I Cancel

Select what kind of data are you going to delete and press OK button.

45. Deleting of video data

¥ideo data deleting

Tipe of the data
= From main and additional cameras
£ Fram main camera only

" From additional camera only

Attentionl!! Yideo data will be deleted permarnenty.
|f your agree preszs buttan "0k

Cancel |

Select what kind of data are you going to delete and press OK button.
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46. Modify Trial Labels dialog

Trial list is there on the left of the dialog. Select trials to edit labels for. Click a trial to select it. Use
Shift and Ctrl keys to select multiple trials.

OF.

Modify trial labels x|
Trial | Label | Reac ~
] L I 46 S I Deac Selected:|
2. 1 1]
7 3 0 i Select all |
4, 1 1]
A 2 1] —Set
E. 1 1]
7. 2 1] Walue: I'I 3:
. 1 1]
3. 4 o Set
10. 3 1]
11. 4 1]
12 3 1]
17 1 0 — Feplace
::g ; g 0id walue: |1 3:
::g i g M e alue: |1 3:
18. 2 1]
13 1 1] Heplace |
20. 1 1]
21 4 1]
2 4 0 Load |
23, 1 1]
24, 4 1] Save |
28, 4 1]
26, 1 1]
27 2 1]
28, 2 1]
3 0 ok |
4 1] |

1 | | LIJ Cancel

Press Select All button to select all trials in the file.

Press Set button to set a new label value for the trials selected. The new label value must be set
beforehand in the Value field of the Set group.

Press Replace button to replace all trial labels matching the value in the Old Value field with a new
value defined in the New Value field.

Press Load button to load trial labels from selected ASCI| file.
Press Save button to save trial labels to selected ASCII file.

The last options allow also modify manually a structure of trial (a number of presented stimuli and
intra stimuli intervals).
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47. Adjust trial synchronization using synchro impulse dialog

Adjust trial synchromization using synchro innp x|

Synchro impulze channel:

Impulze polarity
’V % Positive i~ Megative

Threshald [u): |20

0% 100%

| ] I Cancel

Use Synchro impulse channel list to select channel to which the synchronization signal is recorded

using special detector (for example, photodiode).

Use Impulse polarity group of fields to define the appropriate polarity of the synchronization signal.

Threshold: Enter appropriate voltage threshold to detect the beginning of synchronization impulses.
The threshold should be defined as low as in is possible but higher the amplifier or detector noise.

There is no way to adjust the beginnings of all stimuli in the trial except one.

:”: Attention! The synchronization signal should be recorded from first stimulus in the trail.
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48. Change signal polarity dialog

This function is useful if there is a priori reliable information then some signals were recorded
incorrect (for example due to incorrect installation of electrodes of their connection to amplifiers).

Change signal polarity E[

Attentionl!! Incomrect usage of this function can result o
miztakes in zignal polanty meazurementz!ll

Llze thiz function If pou are abzolutely zure that polatity of
zingalz are incaorect due to electrode connection ermarg!l]

[IFp1 Select all
[IFp2
LIF? Unselect all
[]F3
[Fz
[]F4
[]Fa
[]T3
[]C3
[1Cz
[]C4
[]T4
[]TR
[P3
[Pz
P4
[1TE
[0
[0z
[0z
[|Fpz
[ECG
LT

(e

Cancel |

Select channel list in which the polarity should be inverted and press OK.

Attention! Please be very attentive using this function. Incorrect inversion of signal
polarity can lead to mistakes in processing results and their interpretation.



192

50. Open dialog trial list.

Specifies the name and location of the file you want to open.

Danka: |3 EDF_UNIVER -] 5 B2

lleeg_000. arn

Mg ralina: |eeg_l:ll:ll:l.ann
Tun dpaiinoe:  |Events fils [*4NN) | OrheHa |
Trial duration [me) (1000

Baseline duration [msl  |300
Tnal beginning shift [mz): |0

Following additional information is necessary:

Trial duration (ms) — total duration of trials.

Baseline duration (ms) — the duration of prestimulus time interval

Trial beginning shift (ms) - the duration shift, if any shift exists between event and real beginning of
trial.

51. Font dialog

Define font parameters.

Font:
Choose font name from the list.

Font Style:
Choose font style (normal, italic, bold).

Size:
Choose font size.

Effects:
Check Underline and Strikeout options to set corresponding effects and choose font color.
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Font EHE |

Eon: Faont zhyle: Size;

S ystem |Eh:u||:| |1n oK |

ETahnma ] Eaold Italic ] — | Cancel |
| =

H Timesz Mew Foman

% Trebuchet bS5
Typollpright BT

B Utah i

H Utah Condenzed ;I ;I

— Effects —Sample
[ Shikeout
[ Underline
Caolar:

I- Black ;I Script:

| Cyrillic =l

Thiz iz a zcreen fant. The clogest matching printer fant will be
Lzed far printing.

AaBbAaOo

Sample:
Display font sample.
Script:
Choose appropriate script (character set).

52. Paragraph dialog

Define paragraph format.

Pacgaph [
— Indentation
0K,
Ledt: |m |_I
Canizel |
Right: 0.00
First line: n.oo
Alignment I Left j
Indentation:
Left Indent from left margin (cm)
Right Indent from right margin (cm)
First line First line indent from left edge of the paragraph(cm)
Alignment:

Choose paragraph alignment (left. right or centered).

47. Final Report Template List
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Display list of templates for final reports. Choose the template you need and double-click its name or
press OK.

Final report template hst |
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53. Parameters Of signals dialog

x
Channel | Amplitude | Frequency [Hz] | Difference [L-R] I Extrema |
Fpl-d 21.0 8.00 1.3
Fpa-tuy 222 736 -4.7
F-du 17.3 11.53 B2
F - 287 433 1356
Fa-dv 247 B8 107
Fd-fu 2E6.E RAB 33
Fa-u 21.8 aE62 -4.8
T3 2hE 10.24 58
C3-b 17.1 7h3 1356
Lz 235 E.52 81
Ca-fyy 209 1415 16
Td-d 304 953 -24.2
T5-f 295 B 32
Pt 223 R 64 £.9
Pz 187 7.03 £.9
Pd-d 18.2 8.88 0.1
TE-f 05 B A4 -24.0
07-Av 4.7 7.5 -4.6
O2-aw 355 E.88 95 b am
ECG 12.4 2419 0E bin

[mzert ikt repart

The table displayed in this window includes the next columns:
Channel — channel names

Amplitude —amplitude from pick to pick for signal of each channel and for selected by vertical
markers time interval

Frequency — an approximate frequency of signals.
Difference — a difference of voltages for selected by vertical markers EEG samples.
Extrema — the minimal and maximal values of amplitude are marked in this column.

Press Insert into report button into insert this table in text of report. A usage of MS Word is
recommended.
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54. Parameters Of EEG Indices Computation dialog

The basic definitions and algorithms are described in EEG Indices section. Here only processing
parameters are listed.

Parameters of EEG indeces computation |

— Time interval

" Fragment  [5-5912.15:47 =]
© Full EEG file

— Method

¥ |lze crosszero

" |ze local extrema

— MuHMManEHan AMNAWTYAS NONYEQNH

& % of stantard deviation IEEI
|5

™ Absolute [nv]

0% 100%

Cancel |

Interval
Define the EEG interval to be processed.
Selection Interval between two vertical markers
Fragment Fragment selected from the list
Full EEG file The whole file
Method
Choose an algorithm for EEG indices calculation.
Use Zero Crossings Select half of waves by base line cross points
Use Local Extrema Select half of waves between a local minimum

and its adjacent maximum or a maximum and its
adjacent minimum

Detection threshold
Define half of wave detection threshold to filter noise.

% of Standard Deviation Thresholds will be calculated for each separate
channel from standard signal deviation.
Absolute (uV) One common threshold is set for all channels (in

uVv).
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55. Parameters Of EEG Spectra Computation dialog

The basic definitions and algorithms are described in EEG Spectra section. Here only processing
parameters are listed.

Parameters of EEG spectra computation E

Time interval

{

fo Lk 14.00.15 |
" Full EEG file

| Awerage defined epoch number only Epoch number: |0

Channels: |EE|3 anly ﬂ
Epoch lentgh Overlaping Timne windo
" 1 zecond = 1E seconds oo " Square
" 2 seconds " Bartlett

" 32 seconds .

* 4 zeconds  Mone * Harning
" 8 seconds " B4 seconds T whelch

IJpper spechra frequency [Hz]: |54 -

Artefactz elimination

[ Palinomial trends |2 El:
[ Slow waves Paower of signal: |200
Bandrange: ||]_5 - |'|.25
[ Bizpectra
Additional processing
" Maone
" Spectra dynamics Averading | 1 epoch j

" Calculate coberence
" Caleulate coherence and phase spectra
* Keepraw spectra

Load Save Load from databaze

14 1003

Cancel

Time Interval
Define EEG interval to be processed.

Selection Process interval between two vertical markers
Fragment Process fragment selected from the list
Full EEG file Process the whole file

Check Average defined epoch number only button to compute the spectra and coherence with strong
equal averaged epoch number. This option is extremely useful for analysis of EEG coherence because.
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Epoch number: Specify number of epoch for averaging.

Channels
Define a sunset of channels to be processed.

Epoch Length
Select epoch length for analysis. Spectrum step is derived from epoch length:

1 second 1 Hz spectrum step.
2 seconds 0.5 Hz spectrum step.
4 seconds 0.25 Hz spectrum step.
8 seconds 0.125 Hz spectrum step.
16 seconds 0.0625 Hz spectrum step.
32 seconds 0.03125 Hz spectrum step.
64 cekyHaBI 0.015625 Hz spectrum step.
Overlapping
50 % Choose this option if a non-square time window is used
None Choose this option if a square time window is used

Time window
Choose time window type. Time windows are used to suppress side lobe infiltration by
smoothing a source realization (epoch) to decrease sharp variations in its initial and final

intervals.

Square wj]=1

Bartlett w[j]=1-abs((j—05N)/0.5N)

Hanning w[j]=05 (1-cos(6.28j/N))

Welch W[j]=1-((j-05N)/05N)((j—05N)/0.5N)

Upper spectra frequency
Choose upper spectra frequency (their length)

Artifact elimination
Check options to define types of artifacts to be eliminated.

Polynomial trends  Polynomial trend is estimated for each epoch and each channel and
eliminated from source signal
Additional parameter: polynomial order

Slow waves Epochs with too large slow-wave signal component (cause by eye
motion or other artifact) are eliminated from averaging.
Additional parameters: 1) maximal allowed slow-wave power, 2)
frequency band to be treated as slow-wave.

Bispectra
Check this option to compute bispectra and bicoherence

Additional Processing

None Calculate only average EEG spectra.

Spectra Dynamics  Calculate spectra dynamics together with average spectra. The
Averaging parameter is used to define how many successive epochs
to average when calculating dynamics.

Calculate Calculate EEG coherence for each pair of channels together with

Coherence average power spectra.

Calculate Phase Calculate EEG coherence and EEG phase spectra for each pair of
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Spectra channels together with average power spectra.

Keep raw spectra Save raw (not averaged) spectra in resulting file. This option allows
do more accurate estimation of power spectra parameters, their
confidence levels and statistical significance of differences during
comparison.

Press Load button to read parameter values from a file.
Press Save button to save current parameter values to a file.

Load from database

Press this button to load standard parameters of spectra computation compatible with normative
database.

To define correct parameters press button Load from database and select corresponding
condition from the list of conditions.

x
— Time interval
= Selection
= Fragment IE_l,les Opened 15:36:15 j
™ Full EEG file
Relietliselect condition E oy
i~ 1z
roos |EEES|:|I:ISE-'I:|
n Aunditony ]
45 i athematical
Reading
—Arefack |vopT
[ Pal
[T Slo B
— &ddition
= Mor
i Spe vI
i Cale
" Cale
i Kee ok I Caniel |
Load | Save | Load from database
14 1005
|
0k, | Cancel |
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56. Parameters Of EEG Auto and Cross-correlation Computation dialog

Parameters of EEG auto and crosscorrelation comp ><|

— Time intervsal

| Selection

(@ Fragment | 15:06:25 -l
(" Full EEG file

Channels: IEEG anly ll

—Epoch lentgh

® 1 second " 4seconds " 16 seconds (" B4 seconds

{ 2 seconds (" 8seconds (" 32 seconds

—Arefacts elimination

[+ Paolinomial trends |2 E

[v Slowwaves Power of signal:  [200

Bandrange: IIZI_E — |1.25

0% 100%

Load Save Ik Cancel

Time Interval
Define EEG interval to be processed.

Selection Process interval between two vertical markers
Fragment Process fragment selected from the list
Full EEG file Process the whole file

Channels

Define a sunset of channels to be processed.

Epoch Length
Select epoch length for analysis. Maximal lag is half of epoch length:

1 second Maximal lag - £512 ms.
2 seconds Maximal lag - £1024 ms
4 seconds Maximal lag - £2048 ms
8 seconds Maximal lag - +4096 ms.
16 seconds Maximal lag - £8192 ms.
32 seconds Maximal lag - £16384 ms
64 cexyHaBI Maximal lag - £32768 ms

Artifact elimination
Check options to define types of artifacts to be eliminated.
Polynomial trends  Polynomial trend is estimated for each epoch and each channel and
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eliminated from source signal
Additional parameter: polynomial order

Slow waves Epochs with too large slow-wave signal component (cause by eye

motion or other artifact) are eliminated from averaging.

Additional parameters: 1) maximal allowed slow-wave power, 2)

frequency band to be treated as slow-wave.

56. Nonlinear analysis parameters dialog

MNonlinear analysis parameters x|

|Rterval

€ Fragment [ 12.24.07 |
" Full EEG file

EhanneI:IFpﬂ -Ref "I Murnber of zamples: |1 Sampling rate [Hz]: |25I:|

Step 1
Lag [me]: Idef j Estimate |

Plat of attractar

™| Store plat in file

? ig Filz name: IDefauIt.png Erowse |
[rizplay |

Step 2
Theiler “window [me]: Idef [aLka] vI Eztimate |
Step 3
Embedding dimension [10=default): {10 N:fdef (1000] =] I Fast
FMHDemt) |
Step 4
D2 (Dent] | oz | D2: |
Step b
2 far all chatnels |
Additional proceszing [T &l channels

I j | Farameters | {0

Drefault | Terminatel Cancel |

utilities. The nonlinear analysis is optional function and can be ordered separately by special

i‘: Attention! This window helps to define parameters of nonlinear analysis and run processing

order together with description of this window.
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58. Spike detection dialog

x
— Source data for detection algorithm
£ |CA components b imimal duration of epoch [z]: I'IEEI—
— amplitude-temporal parameters
Duration 1 [Durd ] [ros]: E.I]— <=[url <= ‘IE.I:I— r_ Dur2—-|
Ciuration 2 [Dw] [ms]: |20 <=[0wrZ <= |70 -
Duration & [Durd] [me]: |20 <= [Dlurd,
Daration B [DwiB] [ms]: 2|:|— <= Dk AR AmRE
) SHSI12 AmpB
Amplitude & [Ampa] W] |30 <= Ampd, . I 1
Amplitude B [AmpB] [u] |20 <= AmpB -f
Amplitude Z [AmpZ] [uv] |30 <= Amps /
Slope 1 [5H [uvéms) [T <=5l  Dura~m DB
Slope 2 [S12]) [LtAmz]: |1 ¢=SI2
Shaipness [d"2/dT "2 iv/ms™2} [02 <=d"2idT™2¢=[1

— Dipale and zpatial parameters

¥ Usze dipole parameters

¥ Use relative resudal energy [RRE] < IEI.2

[~ Use dipole eccentrisity [ECT = 554 +277) < W
[~ Use 5¥D before dipole estimation

Epoch duration far SYD [me): I?uIZIEI—

¥ | lze relative fraction of total energy of first component IEIS—

¥ | Uze "spikeness'" of companent [ masismas)sunmlS S 1 H] I'I—

— Eve blink artefart parameters
v Remove eve blinks

Dipole locattion " coordinates » II:I_E Dipole locattion £ coordinates < |0
Dipole eccentrizity [ECC] » IEI.EIEI'.EIEI Pualarity IF'::usitive j
“whave form duration [ms] I'IE“:'

Qk I Cancel |

Source data for detection algorithm fields define what kind of data will be used for searching of
spike like waves using amplitude-temporal parameters of waves. The source data can be Raw EEG or
independent components of multi-channel EEG signal (ICA components). In last case the additional
parameter Minimal duration of epoch will be used to divide whole EEG file on separated epochs.

Amplitude-temporal parameters fields define limitation for corresponding parameters values using
during searching of spike like waves. Amplitude-temporal parameters are the following:

1. Duration 1, defined as the time interval between two successive IDUEE
maxima or minima of an EEG wave (Durl).
2. Duration 2, defined as the time interval between two successive , | . .

inflection points (i.e. points where the absolute value of the first
time derivative of the wave form has a maximum value) of an

EEG wave (Dur2). 7 /

DUk & =+ DurB
Dur

§|1 5@ AmpB
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Duration A, defined as the time interval between the beginning and the pick of an EEG wave
(DurA).

Duration B, defined as the time interval between the pick and the end of an EEG wave (DurB).
Amplitude A, measured from the beginning to the pick of EEG wave (AmpA).

Amplitude B, measured from the pick to the end of EEG wave (AmpB).

Amplitude, measured from the baseline (zero-voltage) to the pick of EEG wave (AmpZ).

Slope 1, defined as the maximum magnitude of the first time-derivative during the leading edge
of an EEG wave (SI1).

Slope 2, defined as the maximum magnitude of the first time-derivative during the trailing edge
of an EEG wave (SI2).

10. Sharpness, defined as the second time derivative of an EEG wave at its pick ) (d*P/d?).

Dipole and spatial parameters fields define a usage and limitation for corresponding parameters
values using during searching of spike like waves. Dipole and spatial parameters are the following:

1.

2.
3.
4.

Use dipole parameters — if this button is checked the dipole source parameters will be used in
spike detection algorithm

Use relative residual energy fields define a usage and limitation of this parameter.

Use dipole eccentricity fields define a usage and limitation of this parameter.

Use SVD before dipole estimation field define will singular value decomposition of multi-
channel EEG data will be performed before dipole source localization procedure will be
applied or not. If this button checked the topography of first component will be used as source
data for dipole source localization procedure.

Attention! Is the source data are independent components the singular value
decomposition is not performed.

Epoch duration for SVD field defines duration of time interval corresponding to spike wave
for which the multi-channel EEG data is used as source data for singular value decomposition.
The time interval is selected so that the pick of spike places at center of interval.

Use relative fraction of total energy of first component fields to define a usage and
limitation of this parameter.

Use "'spikeness™ of component [(Smax*Smax)/sum(S*S)/N] fields define a usage and
limitation of this parameter. The "spikeness"” is computed according following formula:

(Smax*Smax) / sum(S*S) / N

Where Smax — maximal value of signal in the first component, sum(S*S) — total energy of first
component and N — number of samples in epoch.

Eye blink artifact parameters fields define a usage and limitation for corresponding parameters
values using during searching and elimination of eye blink artifacts. The set of eye blink artifact
parameters are the following:

1.
2.

3.

ok~

Remove eye blinks define a usage of eye blink artifact detection procedure.

Dipole location Y coordinates > and Dipole location Y coordinates > fields define an
appropriate values of Y and Z coordinates of dipole source of eye blink artifact wave.

Dipole eccentricity (ECC) > field defines an appropriate value of eccentricity of dipole source
of eye blink artifact wave.

Polarity field defines a polarity of eye blink artifact wave.

Waveform duration (ms) > field defines minimal duration of eye blink artifact wave.
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Attention! Both monopolar and bipolar montages could be used for EEG to which automated
spike detection is applied. But dipole source parameters will be not estimated for EEG at
bipolar montage.

59. Averaged spikes calculation dialog

Averaged spikes calculation x|

Time intersal

£ Selection

(" Fragment  [10:37.50 i

" FUllEEG fil=

Diuration of bage line time inkerval [mel 150

Duration of pozststimuluz inkeryal [mz): |35|:|

¥ Calculate statistical significance
14 100%

Cancel |

Time Interval
Define EEG interval to be processed.

Selection Process interval between two vertical markers
Fragment Process fragment selected from the list
Full EEG file Process the whole file

Duration Of Base Line Time Interval (ms) - set the duration of interval used for base line estimation
(before spike pick).

Duration of poststimulus interval (ms) - set the duration of the interval after spike pick.

Calculate Statistical Significance - check this option to calculate statistical significance of difference
of spike wave from baseline. The Student criterion is used to estimate statistical significance.
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60. EOG Rejection dialog

EOG rejection |

Threshald [r] IEEI
Palarity
[F Positive ' Negative Druration [ms] |4EIEI

0% 1003

EQG channel [{=Haye

| (] I Fezet Cancel |

EOG Channel
Choose appropriate EOG channel from list.

Polarity
Choose Positive or Negative polarity for first EOG extreme caused by blinking.

Threshold (uV)
Set threshold value for detecting EOG signal caused by blinking.

Duration (ms)
Set average duration for EOG signal caused by blinking.

Press Reset button to undo previous EOG rejection.
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61. Search and rejection artifacts dialog

This dialog allows specify parameters of automatically detection of parts of EEG record including
artifacts signals and mark corresponding time intervals. The detection bases on threshold comparison
of absolute voltage of EEG signal and amplitude of show and fast waves with defined thresholds.

xq
Chanmelz
[ ey, - | ¥ Waltage Threshold Condition Lewvel [Li]: I'IEIEI
Fp2-duinf
F 7
FLbsin W Slow ‘Waves Amplitude [u‘»-’]:IEEI
Eii:m Frequency from: IEI ko I'I
Fa-dind
T 3-Aniad
W] C 3 W' Fastiw/aves Ampitude [ub/1:[50
Ezi:ti Frequency from: IEU ko |35
T d-Aoiad
T5-Aaf
P3-Aoiad
[w] Prz-dnd Inciude interval befare [me]: 200
?gi:E Include interval after [me]  |200
07 A
O2-Antf
[JECG [T Clear previous set of artifact intervals
0 100 %
| Oy EEG =l |
ak I Canizel | Clear all | Load from database

Channels
Select channels which signals will be used for processing

Voltage Threshold Condition

Check this button if you would like to use voltage criteria and select appropriate threshold
(Level).

Slow Waves
Check this button if you would like to use slow wave amplitude criteria and select appropriate
threshold (Amplitude) and frequency band (Frequency from... to)

Fast Waves
Check this button if you would like to use fast wave amplitude criteria and select appropriate
threshold (Amplitude) and frequency band (Frequency from... to)

Clear previous set of artifacts intervals
Check this button if you would like to restore all previously marked time intervals.

Clear all
Press this button if you would like to restore all previously marked time intervals.



Load from database

Press this button to define default parameters used in normative database.

OK
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Press this button to start processing of data using specified parameters.

62. Spatial Filter Parameters Estimation dialogue

Spatial filter parameters estimation

Raw EEG

Corrected EEG

Excluded artefacts

EEG compoments

x|

Topografies
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33

1.9

1581

90 00000000
00000

14,

Gan _+ | - |
Speed _+ |_ - |

i "Method

~ PCA
(ol

Current iteration:

Save topographies I

I Irwvert filter

Cancel | Restare |

The raw (unfiltered) EEG waveforms are displayed on Raw EEG plot.

The Corrected (filtered) EEG waveforms are displayed on Corrected EEG plot.

The pure artifacts (filtered artifacts) waveforms are displayed on Excluded Artifacts plot.

The waveforms of EEG signal components are displayed on EEG components plot. The amplitudes
of these components are printed right to the waveforms.

The topographies of EEG signal components are displayed by Topographies maps.

The Scroll bar is used to change the beginning time point for all mentioned above waveforms.

The buttons Gain “+” and “-" are used to change vertical scale (sensitivity) for all waveforms.
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The buttons Speed “+” and ““- are used to change horizontal scale (speed) for all waveforms.
The group of buttons Method is used for selection of EEG signal decomposition.

1. PCA method using singular value decomposition (SVD) and

2. ICA (independent component analysis) method can be used for this goal.
The button Invert filter allows estimate spatial filter so that Corrected EEG and Excluded Artifacts
will be flipped. This possibility allows separate clean EEG component waveforms from mix of
components in raw EEG for the future processing.

Click on Map of topographies to include (exclude) it to (from) the data set used for spatial filter
estimation.

Click Save topographies button to store the selected topographies to ASCII test file.

of results of correction is necessary. If the results are not satisfied another time interval

iﬁf Attention! The algorithm of artifacts correction is not ideal. That is why the visual inspection
should be selected and analyzed.

63. Artifact correction using standard component topographies as templates dialogue

Artifact correction using standard component topographies as templates x|

First wiord delimiter: INu:une j
Eye blink, average referent, 19
v channelz r
Similarity: ID_SDD Similarity: ||:|

Component number: |5

Sirnilarity: Iu
Component number: IEI

Similarity: IEI
Component number: ID

Component number: IEI

Sirnilarity: Iu—
Companent number: ID

Similarity: IEI
Component number: ID

Murnber of iterations:

Cancel |

Use Fragment list to select EEG fragment that will be used for estimation of spatial filter.
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Use First word delimiter list to select delimiter of first word in fragment name. This option is very
useful if EEG recordings have different names of fragments but there is a common part at the
beginning of one.

The topographies of components are placed below. Check only those topographies for which
corresponding components will be cleared for artifact correction.

Similarity: specify the value of similarity for used topographies. If all components have similarity of
their topographies with template are lower this value WinEEG will report an error of processing.

Component number: define number of components with maximal power that will be used for search
of maximally similar to template. This parameter helps to exclude the components with small power
from the consideration.

There is a possibility to add manually own unique topographies into list to extend the possibility of this
function. The list of topographies templates is stored in file with name TopEng.cfg. The example of
content of similar file is presented below:

"Mopranue rna3 1, pedepent - oobeanHeHnbIe yum, 19 kaHaaos"

Fpl-Ref Fp2-Ref F7-Ref F3-Ref Fz-Ref F4-Ref F8-Ref T3-Ref C3-Ref Cz-Ref C4-Ref T4-Ref T5-Ref P3-Ref Pz-Ref P4-Ref T6-Ref Ol1-Ref O2-Ref
0.9539 0.9312 0.0405 0.0222 0.1812 0.0383 -0.0842 -0.2245 -0.1529 -0.1550 -0.1611 -0.2318 -0.1815 -0.1404 -0.1451 -0.1497 -0.1733 -0.1536 -0.1647
0.85

"Mopranue rna3 1, cpennuii pedepenr, 19 kananos™

Fpl-Av Fp2-Av F7-Av F3-Av Fz-Av F4-Av F8-Av T3-Av C3-Av Cz-Av C4-Av T4-Av T5-Av P3-Av Pz-Av P4-Av T6-Av O1-Av 02-Av
1.0530 0.9975 0.4066 0.0717 0.0979 0.0518 0.0650 -0.2405 -0.1508 -0.1461 -0.1481 -0.2091 -0.2983 -0.2314 -0.2187 -0.2228 -0.2684 -0.3023 -0.3069
0.85

Each component template is described by four consequent lines:
1. First line — text name of topographies that will displayed in dialog window.
2. Second line — list of channel names (in dependence on used montage). The names include the
reference names also to have a possibility to use separate topographies for different referents.
3. Third line — weights for each electrode in topographies
4. Forth line — default values of Similarity and Component number parameters.

Attention! Be very attentive modifying content of TopEng.cfg file. Incorrect modification
of this file can fail this function.
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64. Parameters For Evoked Potential Computation dialog

Parameters for evocked potentials computation E

— Time interval

" Fragment [ oqogan 330 15:12:19 =]

" Full EEGG file with separate processing for each fragment

™ FUll EEG file

Duration of baze line time inkerval [mel  [200

Duration of poststimuluz interval [ma]: I‘I Qoo

|'.-’-'-.rtifan::ts elirmination parameters

Threshold [riv]) |1 i Charnels: |41 =]

[T Do youwant to calculate differences of wavetoms

[T Do pouwant to caloutate statistical significans of EF
0% 100%

Cancel |

Time Interval
Define EEG interval to be processed.
Selection Process interval between two vertical markers
Fragment Process fragment selected from the list
Full EEG file with  Process the whole file, calculating ERPs for each fragment
separate processing separately
for each fragment
Full EEG file Process the whole file

Duration Of Base Line Time Interval (ms) - set the duration of interval used for base line estimation.
Duration of poststimulus interval (ms) - set the duration of the poststimulus interval.

Artifact elimination parameters - set Threshold in uV and choose which Channels to process. You
can choose one of the following values for the Channel parameter: All, Only EEG channels, or
Only Bio channels. An EEG interval (a trial) is treated as artifact if an ERP absolute value for
any channel and for any bin exceeds the threshold.

Calculate Differences of Waveforms - check this option to calculate differential ERPs if Full EEG
file with separate processing for each fragment time interval option is chosen.

Calculate Statistical Significance - check this option to calculate statistical significance of ERP
difference from baseline (separately for each ERP or differential ERP and for each bin or for
each pair of bins taken to calculate differential signal). The Student criterion is used to estimate
statistical significance.
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65. Parameters for Event-Related Potential Computation dialog

To calculate ERPs, additional information on stimuli presentation structure in each trial is used
together with source data. To group trials by stimuli types or by response task, trial labels are used.
These parameters are defined beforehand when creating (editing) stimuli presentation protocols by
means of PSYTASK program installed on the presenting computer.

Groups Of Trials

The table defines context names for trial groups (Name fields) and corresponding trial label lists
(Labels fields). Up to 8 different trial groups can be defined. For each trial group, a label list is
defined (label values in the list are separated by commas: 1, 2, 5, 9...). The same trial label value
may be used in several different trial groups. For groups with empty label lists ERP would not be

calculated.

On the right side of the table there are fields for displaying statistical results of trial grouping,
artifact analysis and response processing. The Correct fields show number of trials in each
group when the patient performed the task correctly. The Incorrect fields show number of trials

when the patient performed the task incorrectly.

Task performing correctness is controlled by monitoring button states according to Subject
Response Processing parameters. Number of trials treated as artifact is displayed in the Artifact

fields.

Parameters for event related potentials compuktation

x|

Groups of tialz

Mo Mame Labels Correct Incomect Atifact
1, 1 0 0 = a
2 2 N N 1]
3 3 1] 0 0
4. 4 0 0 1]
LT 1.2 1] 0 0
6. 3.4 0 0 i
7. 1] 0 1]
8. 1] 0 1]
Group differences
21.4-3.65 Choose |
Artifact proceszing Synchronization Subject responce proceszing
Lewvel I'IEIEI L Type: IStimqus j D efined
Ehannels:ll:lnly EEG vI Sirralues; |1¢1 vI Define |
Threzholds for channelz | Button channel: IN.:. vI Compression: Im

Time intersal before [mz); IEI

[ Calculate statistical significance

Time intersal after [ms): IEI

¥ Use as default
100%

0%
|

Load | Save

Load from databaze

[

Cancel
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Group Differences
This field defines a list of trial group pairs for calculating differential ERPs. Group pairs are
separated by commas. Group numbers in a pair are separated by a hyphen (a minus sign). Press
Choose button to choose group pairs (see Choose Group Differences dialog.)

Artifact Processing
The following parameters are used for automatic artifact analysis and elimination:

Level - set threshold value (in uV). An EEG interval (a trial) is treated as artifact if an ERP
absolute value for any channel and for any bin exceeds Level value.

Channels - define channels to be processed for artifact analysis. Possible options are:

All - process all channels

Only EEG - process only EEG channels

Only Bio - process only Bio channels

Table - the defined channel table is used and Level value is ignored
Don't Reject - artifacts are not eliminated

Use the “Threshold for channels” button to define a list of channels to be processed and
individual threshold values for artifact analysis. This button calls Artifact Rejection Thresholds
dialog.

Synchronization
Several stimuli are allowed to be presented during one trial. Also, pre- and poststimulus intervals
may change from trial to trial even if trials belong to one averaging group. In this case it is
necessary to set additional parameters to synchronize trials correctly when averaging them.
Moreover, some tasks may need analyzing ERPs preceding the response reaction.

Type - select trial synchronization type:
Stimulus - standard trial synchronization for ERP calculation
Button - trials are synchronized by the start of response reaction, i.e. by the moments
when the patient's finger presses the button.
Spike — trials are ignored. Averaged sweeps are selected using spike detection
information. Subject response is not processed.
Stimulus - set the synchronizing stimulus number for Stimulus trial synchronization
Button Channel - set the number of the channel acquiring button signal for Button
synchronization
Attention! There are different modifications of buttons: simple button — one level button,
advanced button — two levels button and digital button. Setting of button channel depends
on what type of button was used. “Any level” signal should be used for simple button.
Both “Low level” and “High level” signal can be used for advanced button if the subject
press both key during investigation. The digital inputs (“Digl”, “Dig2”...) should be used
for digital button.

Subject Response Processing
Press Define button to define or to modify parameters for subject response processing. The
Subject Response Processing Parameters dialog will appear.

Compression
The parameter is set in time readouts (N) and defines decrease of source EEG sampling
frequency for ERP calculation. A trial is divided into equal non-overlapping time intervals (N
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time readouts long) and average potential value is calculated for each interval. The result trial
will have N times less time readouts than the source one.

Time Interval Before (ms)
If the parameter value exceeds zero and the interval from the trial beginning till the
synchronizing stimulus (see above) exceeds this value, resulting trial will be shortened from its
start.

Time Interval After (ms)
If the parameter value exceeds zero and the interval from the trial beginning till the
synchronizing stimulus (see above) exceeds this value, resulting trial will be shortened from its
end.

Calculate Statistical Significance
Check this option to calculate statistical significance of ERP difference from baseline (separately
for each ERP or differential ERP and for each time read out or for each pair of readouts taken to
calculate differential signal). The Student criterion is used to estimate statistical significance.

Use as Default
Check this option to have the current parameter values saved and then used for next EEG file
processing.

Press Load button to read parameter values from a file.

Press Save button to save current parameter values to a file.

x
[aroups of trialz
Mo Marme Labels Correct Incomect Artifact
1. |a-aGO 1 0 = 0 = 0
o x5 :
4 |ph Avnditony . .
B |+ M athemnatical o 0
E Headini 0 i
7. 1] 0
a 1] 1]

[21.43.65 Choose |

— Artifact proceszsing— [EpONCE processing

Lewvel I'I oa (L
Channels: IEInI_l,I EEG | Define |

Threzholds for channels Aression: Im
Time interval £ ft :IEI
ime interal ITI Cancel | pfter (=]

[T Calculate statistical
(14 100%

Load | Save Load from databaze | ()% Cancel
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Load from database

Press this button to load standard parameters of spectra computation compatible with normative
database.

To define correct parameters press button Load from database and select corresponding
condition from the list of conditions.

66. Parameters For Event-Related De-synchronization Computation dialog

To calculate ERD, additional information on stimuli presentation structure in each trial is used together
with source data. To group trials by stimuli types or by response task, trial labels are used. These
parameters are defined beforehand when creating (editing) stimuli presentation protocols by means of
PSYTASK program installed on the presenting computer.

x
Groups of tialz
Mo Mame Labels Correct Incomect Atifact
1. 1 1] - 1] - 0
2 2 N N 1]
3 3 1] 0 0
4. 4 0 0 1]
LT 1.2 1] 0 1]
6. 3.4 0 0 0
7. 1] 0 1]
a 0 0 1]

Group differences

21.4-3,65 Chooze |

Artifact proceszing Synchronization Subject responce proceszing
Lewvel |1 0o L Type: IStimqus j D efined

Ehannels:ll:lnly EEG vI Sirralues; |1¢1 vI Define |
T hreshalds far channels | Buttan channel: IN.:. vI b ethod

{* Squared amplitude

Time interal befare [mz]: IEI " Envelope
Time interval after [mz): ID ¥ Substract ERP fram raw EEG

Compressian; IN.;. vI Smoothing: |25 - I~ Momalize each tial

[T Calculate statistical significance

v
0 v Usze as default 100%

Load | Save | Load from database | Ok I Catcel |

Many fields of this dialog are similar to those of Parameters for Event-Related Potential
Computation dialog. So, additional fields are described below only.

Smoothing - this parameter is set in time readouts (N) and defines filter (sliding average) width for
ERD curve smoothing for each separate trial before averaging.

Method - defines method for ERD computation:

Squared Amplitude
Signal power is defined as square of EEG value.
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Envelope
Signal envelope is computed by means of Gilbert transformation before power calculation.

Subtract ERP from raw EEG
If this option is checked then before calculating EEG oscillation power ERPs will be subtracted
from source data to eliminate their effect and only "induced" activity will remain.

Normalize Each Trial
If this option is unchecked average signal power dynamics is calculated over all trials and then
normalized by average signal power value for prestimulus interval. Otherwise each trial is
normalized separately.
Attention!!! Check this option only if prestimulus intervals and intervals between trials are
long enough (not less than one second). Otherwise prestimulus signal power variance will be
very big and may significantly distort ERD dynamics.

67. Parameters For Event-Related Coherence Computation dialogue

x
Groups of tialz
Mo Mame Labels Correct Incomect Artefacts
1. l|a-aGO 1 1] - 1] - 1]
2. |apMoGO 2 0 0 1
3 |rp 3 1] 1] 0
4 |ph 4 ] ] 1]
LT 1.2 1] 1] 0
6. 3.4 0 0 i
7. 0 0 1]
8. 1] 0 1]
Group differences
[21.4-3.55 Chooss |

Channel list Artifact proceszing Synchronization

PR Ao Fp2-doid i’ Level: [100 L Tvpe: [Stimus 7]
(W] FpT Ao F 7t .

Pl v F Chaniels: I Only EEG vI Stirmulug: Iﬂ 1 vI
[WIF Pl F - Threzhaldz for channels | Button channel: IND "I
W] FpT Ao Fa-fiad - -
[VIF DT A Fanted Subject rezponce proceszing Frequence

[VIFpT A T 3o Defined Epoch: I 200 ms i I

[w]Fp1 A T3t . |
bt F 5 =]

[W]Fp1 -t Cz-todad Efne | requence: |5 Hz

W Fpl -t Cd-daiad

"p‘ 'v' R 'v' . j v Use as default

0z

To calculate ERCoh, additional information on stimuli presentation structure in each trial is used
together with source data. To group trials by stimuli types or by response task, trial labels are used.
These parameters are defined beforehand when creating (editing) stimuli presentation protocols by
means of PSYTASK program installed on the presenting computer.

Many fields of this dialog are similar to those of Parameters for Event-Related Potential
Computation dialog. So, only additional fields are described below.

Channel List
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Define a list of channel pairs to be processed (not more than 24 pairs).

Frequency

This group defines harmonic signal frequency for which the EEG event-related coherence will be

calculated.

Epoch - sets width of sliding window used for ERCoh calculation
Frequency - defines the harmonic

68. Wavelet Decomposition dialog

To perform wavelet decomposition, additional information on stimuli presentation structure in each
trial is used together with source data. To group trials by stimuli types, or by response task, trial labels
are used. These parameters are defined beforehand when creating (editing) stimuli presentation
protocols by means of PSYTASK program installed on the presenting computer.

Wavelet decomposition

x|

Groups of tialz
Mo Mame Labels Correct Incomect Atifact
1. |a-aGO 1 0 0 0
2. |a-pMNaGO 2 1] ] n
3 |pp 3 1] 0 0
4 |ph 4 ] ] 1]
LT 1.2 1] 0 1]
B. 3.4 1] 0 0
7. 0 0 1]
a 0 0 1]
Group differences
21.4-3.65 Choose I
Artifact proceszing Synchronization Subject response processzing
Lewel: I'IEIEI L Type: IStlmqus "I Defined
Channels: I Only EEG vI Sirralues; |1¢1 vI
Define |
Threzhold for channels | Button channel: IN.:.t selected VI

Time interval before [mz]: IEI
Frequency from; |4.EI Hz "I Frequency to: |4EI.EI Hz 'I Step I'I.EIEI Hz 'I

W avelet width |5 cycles vI ¥ Substract ERF from raw EEG

v Use as default

Smoothing: I 25 - I

100%

Time interyal after [mz]: IEI

Save |

Cancel |

Many fields of this dialog are similar to those of Parameters for Event-Related Potential

Computation dialog. So only the additional fields are described below.

Frequency From, Frequency To

Choose two values defining frequency range for wavelet decomposition

Step

Choose step for calculations within a certain frequency range

Wavelet Width
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Choose wavelet width in the time domain. Wavelet width can be set in absolute units (ms) or in
cycles. Cycles mean different absolute wavelet width for each frequency. On the other hand, in
this case resolution will change proportionally for time and frequency domains. Special papers
recommend the value of 5 cycles for this parameter. But each case may require a different
specific value for this parameter.

Smoothing
This parameter is set in time readouts (N) and defines filter (sliding average) width for ERD
curve smoothing for each separate trial, prior to averaging.

Subtract ERP from raw EEG
If this option is checked then before calculating EEG oscillation power ERPs will be subtracted
from source data to eliminate their effect and only "induced" activity will remain.

69. Wavelet Coherence dialog

To perform wavelet coherence calculation, additional information on stimuli presentation structure in
each trial is used together with source data. To group trials by stimuli types, or by response task, trial
labels are used. These parameters are defined beforehand when creating (editing) stimuli presentation
protocols by means of PSYTASK program installed on the presenting computer.

x
Groups of trials
Ma Marme Labelz Carrect Incorrect Artifact Lizt of channel pairs
1. |a-aGO 1 a - 0 - 1]
2 |apMNoGOD 2 1] 1] 0
3 P 3 o 1] 0
4 |ph 4 a a 0
LT 1,2 0 i 1]
E. 3.4 a a 0
7. i i 0
8. a i 0
Group differences
21,43, 658 Chooze |
— Adtifact processing Synchronization Subject response processing
Level: |1 oo W Type: I i vl
EVEl L YPE | Stirmulus |Defined
Channels: IEInIy EEG vl Shirnuluz: Iﬁ 1 vl
Define |
Threzhold far channels | Button channel: INgt selected "l
Time interval before [ms); ID Time interval after [ms); ID
Frequency from; |4.D Hz VI Frequency to; |4D.D Hz j Step I'I.DEI Hz j
W avelet width |5 cycles vl ¥ Substract ERF from raw EEG Smoothing: |25 vl
W Use as default
0% 100%
Load | Save I 0K I Cahcel |

This dialog box works similar as described in previous chapter. But user should also specify a list of
channel pairs to which wavelet coherence should be compute.



218

70. Choose Group Differences dialog

Define trial group pairs for calculating differential ERPs.

Choose group differences E2 |
[<ERF 13 - <ERP 2= [

[]<ERF 2: - <ERP 1>
[1<ERF 1> - <ERP 3»
[]<ERF 3> - <ERP 1> -
[1<ERF 1> - <ERP 4>
[ 1<ERF 4> - <ERP 1> Select all

[ J<ERP 1> - <ERF &>

[ J<ERP &: - <ERF 1>
[ J<ERFP 1: - <ERF B>
[ ]<ERP B> - <ERF 1>
[ J<ERP 1s - <ERFP 7>
[ J<ERP 7> - <ERFP 1>
[ J<ERP 1: - <ERF 8> ll

Lo B ol o B B ol o o e S
corsl_|

IInzelect all

Press Select All button to choose all group pairs.
Press Deselect All button to deselect all group pairs.

if there are, for example, 8 context groups, then not more than 24 trial group pairs can be

s_”: Attention!!! Total number of (trial groups + trial group pairs) may not exceed 32. Therefore
selected.
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71. Artifact Rejection Thresholds dialog

Artefacts rejection thresholds E2

Lewel [1]

Cepz o
T F o T Fo
ez o (oo
TPz Jo (TP o
rofo
o o rPaz o

Level [niv] Lewel [1]

et o

Level [niv] Level [niv]

™ F7 |o ™ F& |o

"i13 o "i14 o

" 715 |o " 716 |o

I~ Pal ID

Level [niv]

[~ adi |0
[ ads |0
" Biol |n
" BioS |n

Level [niv]

[~ &d2 |0
[~ &dE |0
[~ Bio2 ID
[~ Biok ID

Lewel [1]

[~ &d3 |u
[~ &d? |u
" Bio3 |n
| Bio? |n

Level [niv]

|D
|D
" Bind ID
" BioB ID

[ Add

[ ade

Cahicel |

Check the channels that will be tested for artifacts and define an individual threshold value for each of
these channels.

72. Subject Response Processing Parameters dialog

You will need to define the following parameters for button processing:

Subject response processing parameters il

GEroup Stimulus — Timne interval [ms]  Left Button  Right Button
W a2 G0 2 = [0 oo | [PessButx|[ne =]
¥ [a-p NoGO 2 20 [1000  [Don'tPres x| Mo |
W [pp 2 =200 [1000  [Don'tPres x| Mo |
M lph 2 =200 Jo00  DortPresy| Mo ]
[ |+ =N [0 [Na =] Mo |
| i o |0 [Na RMILE =]
| T o [0 [Na RICE |
| i =o [0 [Na RICE |

Left Button channel; IEliu:uS [ECE] &y Level j Right Button channel: INu:ut zelected j

Conzider multiple rezpanse as:
% Comrmission errar

™ Correct rezponse

o]

FRezet Cancel
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1. Check Groups for which response reactions will be calculated.

2. For each of the trial groups, set the ordinal number of the Stimulus relative to which reaction time
will be calculated.

3. Set the allowed Time Interval for reaction time values in milliseconds.

4. Define reaction type for Left, Right or both buttons.
One of the following reaction types can be chosen:

No - don't analyze signal from the button

Press - patient must press the button in response to stimulus presentation. Average reaction time,
number of correct trials and number of errors will be determined during processing. A trial
is treated as an error if the patient did not press the button, or pressed it more than once, or
pressed it not within the time interval that had been defined.

Don't Press - patient must not press the button in response to stimulus presentation. Correct
trials and errors (false alarms, or commissions) are counted during processing.

5. Choose a Channel for each registered.
Attention! There are different modifications of buttons: simple button — one level button,
advanced button — two levels button and digital button. Setting of button channel depends on
what type of button was used. “Any level” signal should be used for simple button. Both “Low
level” and “High level” signal can be used for advanced button if the subject press both key
during investigation. The digital inputs (“Digl”, “Dig2”...) should be used for digital button.

6. Choose the agreement concerning multiple subject responses during specified processing time
interval. (Consider multiple response as group of fields)
One of the following options can be chosen:
Commission error — all subject responses during specified processing time interval will be
considered as commission errors.
Correct response — all subject responses during specified processing time interval will be
considered as correct subject response.

Press Reset to reset default parameters.
Press Cancel to cancel response processing.

Note. Response processing results can be viewed in Results Of Averaging And Subject Response
Processing dialog called by Analysis: Group Info... command (in an ERP window.)
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73. Parameters of ICA spectra calculation dialog

x
Channels————— — Time interval
% Selection
£ Fragment 08:31:07 j
] £ Full EEG file
Egi: Egi: — Epoch lentgh Owerlaping————— — Time window
T 3-8 T 3-8y " 1 zecond ™ 16 seconds & 50% i Square
Efi: ESE‘: " 2zecond: 32 seconds N £ Bartlett
Ca-dy Cd-dvy % 4 seconds " B4 seconds " Maone %" Hanning
T4 Td-Ay - " Welch
T5 e TEdy 2 seconds el
P-4 Pa-
F'z-.-‘-‘-.: F'z-.-i'-.: |lpper spectra frequency [Hz]: |E4 "I
Pd-duy Pd-dy L
TE-f TE-y Artefacts elimination
071ty 07t - P
e 02 -d ™ Polinomial trend e -
ECG e [ Slow waves Power of zignal: |2EIEI
B andrange: II:I_E == |1.25
sdd | Delete |
sddal | Deteal | Load | Save |
0% 100%
|
Current iteration:
|
coce_|
Channels
Select the channels which signals you wish to process. Use Add, Delete, Select All and Deselect
All buttons.

Time Interval
Define EEG interval to be processed.

Selection Process interval between two vertical markers
Fragment Process fragment selected from the list
Full EEG file Process the whole file

Epoch Length
Select epoch length for analysis. Spectrum step is derived from epoch length:

1 second 1 Hz spectrum step.

2 seconds 0.5 Hz spectrum step.

4 seconds 0.25 Hz spectrum step.

8 seconds 0.125 Hz spectrum step.
16 seconds 0.0625 Hz spectrum step.
32 seconds 0.03125 Hz spectrum step.

64 cekyHaBI 0.015625 Hz spectrum step.
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Overlapping
50 % Choose this option if a non-square time window is used
None Choose this option if a square time window is used

Time window
Choose time window type. Time windows are used to suppress side lobe infiltration by
smoothing a source realization (epoch) to decrease sharp variations in its initial and final

intervals.

Square w[j]=1

Bartlett w[j]=1-abs((j—0.5N)/0.5N)

Hanning w[j]=05 (1-cos(6.28]j/N))

Welch wW[j]=1-((j-05N)/05N)((j—05N)/0.5N)

Upper spectra frequency
Choose upper spectra frequency (their length)

Artifact elimination
Check options to define types of artifacts to be eliminated.

Polynomial trends ~ Polynomial trend is estimated for each epoch and each channel and
eliminated from source signal
Additional parameter: polynomial order

Slow waves Epochs with too large slow-wave signal component (cause by eye
motion or other artifact) are eliminated from averaging.
Additional parameters: 1) maximal allowed slow-wave power, 2)
frequency band to be treated as slow-wave.
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74. Parameters of ERP ICA spectra dialog

x
Channels Groups of trials
Mo Marme Labels Cormrect [ncarrect Artitact
1. |a-aGO 1 1] 1] 1]
2. |apMoGO 2 a I 1]
3 |pp K 1] 1] 1]
1. [ph 4 0 0 0
a1+ 1.2 1] a 1]
E. 3.4 0 0 0
7. 1] 1] 1]
g 1] 1] 1]
Artifact processing Synchronization Subject response processing——
Lewvel (L] (100 T-"’F'e:IStimqus j D efined
Channels: IDnIy EEG VI Stimuluz: In-] vI Define |
Thresholds far channels | Buttan channeI:INDt selected ﬂ
Time interval before [ms): IEI Time interval after [mz): IEI
add | Delete |
sddal | Deleteal | Load | Save
0z 1002
|
Current iteration:
|
carea|
Channels
Select the channels which signals you wish to process. Use Add, Delete, Select All and Deselect
All buttons.
Groups Of Trials

The table defines context names for trial groups (Name fields) and corresponding trial label lists
(Labels fields). Up to 8 different trial groups can be defined. For each trial group, a label list is
defined (label values in the list are separated by commas: 1, 2, 5, 9...). The same trial label value
may be used in several different trial groups. For groups with empty label lists ERP would not be
calculated.

On the right side of the table there are fields for displaying statistical results of trial grouping,
artifact analysis and response processing. The Correct fields show number of trials in each
group when the patient performed the task correctly. The Incorrect fields show number of trials
when the patient performed the task incorrectly.

Task performing correctness is controlled by monitoring button states according to Subject
Response Processing parameters. Number of trials treated as artifact is displayed in the Artifact
fields.

Artifact Processing
The following parameters are used for automatic artifact analysis and elimination:
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Level - set threshold value (in uV). An EEG interval (a trial) is treated as artifact if an ERP
absolute value for any channel and for any bin exceeds Level value.

Channels - define channels to be processed for artifact analysis. Possible options are:

All - process all channels

Only EEG - process only EEG channels

Only Bio - process only Bio channels

Table - the defined channel table is used and Level value is ignored
Don't Reject - artifacts are not eliminated

Use the “Threshold for channels” button to define a list of channels to be processed and
individual threshold values for artifact analysis. This button calls Artifact Rejection Thresholds
dialog.

Synchronization
Several stimuli are allowed to be presented during one trial. Also, pre- and poststimulus intervals
may change from trial to trial even if trials belong to one averaging group. In this case it is
necessary to set additional parameters to synchronize trials correctly when averaging them.
Moreover, some tasks may need analyzing ERPs preceding the response reaction.

Type - select trial synchronization type:
Stimulus - standard trial synchronization for ERP calculation
Button - trials are synchronized by the start of response reaction, i.e. by the moments
when the patient's finger presses the button.
Spike — trials are ignored. Averaged sweeps are selected using spike detection
information. Subject response is not processed.
Stimulus - set the synchronizing stimulus number for Stimulus trial synchronization
Button Channel - set the number of the channel acquiring button signal for Button
synchronization
Attention! There are different modifications of buttons: simple button — one level button,
advanced button — two levels button and digital button. Setting of button channel depends
on what type of button was used. “Any level” signal should be used for simple button.
Both “Low level” and “High level” signal can be used for advanced button if the subject
press both key during investigation. The digital inputs (“Digl”, “Dig2”...) should be used
for digital button.

Subject Response Processing
Press Define button to define or to modify parameters for subject response processing. The
Subject Response Processing Parameters dialog will appear.

Time Interval Before (ms)
If the parameter value exceeds zero and the interval from the trial beginning till the
synchronizing stimulus (see above) exceeds this value, resulting trial will be shortened from its
start.

Time Interval After (ms)
If the parameter value exceeds zero and the interval from the trial beginning till the
synchronizing stimulus (see above) exceeds this value, resulting trial will be shortened from its
end.

Press Load button to read parameter values from a file.
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Press Save button to save current parameter values to a file.

75. Parameters of independent component analysis (ICA) dialog

Parameters of independent component analysis (ICA) El
Channelz Groupz
v|a-a GO —— Time interval
EIETLCE From stimulus: IBegining af Trial j
wlpp
[wlp-h From [ms]: {0 3:
v+ Ta [ma] |0 = I
-
[w]a-p Molz0 - a-a GO
[wlph - pp
[w]- - +
Frequency band
Frorm; II:I
To Il:l
B azeline comection
To left fram: IBegining af Trial j
add | Delete | Select al [|| ‘Lenantimsl: {sg [
sddal | Deleteal | Unselect al |
0% 100%
|
Current iteration:
|
cocs |

Channels
Select the channels you wish to export ERP from. Use Add, Delete, Select All and Deselect All
buttons.

Groups
Select the trial groups for which you wish to export ERP. To select or to unselect all groups
quickly, use Select All and Deselect All buttons.

Time Interval
Set the time interval you wish to export data for. The following interval parameters need to be
set:

From: - sets the starting point. You can start at the very beginning of the trial or at the moment
when one of the stimuli is presented.

From (ms): - sets the beginning of the interval to export (in relation to the starting point).

To (ms): - sets the end of the interval to export (in relation to the starting point).
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Baseline correction
Specify parameters for baseline correction:

To left from: Define stimulus before time interval will be chosen for estimation of baseline
average potential.

Length: Define length if time interval used for estimation of baseline average potential.

,-* *: Attention!!! These parameters are not used in this version of program.

Frequency band:
Specify frequency band for which average power or coherence will be calculated.

76. Parameters of ICA Spectra calculation for selected group of observations dialog

Parameters of ICA Spectra calculation for selected group of observations E

Chanrnels Time interval for proceszing
' Fragment | %P orogan 330 12:55:39 ~|
First word delimiter: |N|:une ﬂ
" “whale EEG file
Beginning interval length [=]: |1 n
£ Epoch lentgh Overlaping Time window
Td-Ay Td-Ay ~ ~
TE-An TE-Ay 1 zecond 16 seconds & ED { Square
Pad P3-dy " 2 seconds " 32 seconds " Bartlett
Eii: Eii‘: * dseconds O B4 seconds  Mone * Hanring
TE-fw T By " 8 zeconds " 'Welch
071t 07t
O2-fw O2-Aw Upper spectra frequency [Hz): |54 -
Load | Save |
sdd | Delete |
Add all | Delete al | Minimal hurber of averaged epochs: |1
0% 100%
Current iteration; Total proceszzing time:
ot |
Channels

Select the channels which signals you wish to process. Use Add, Delete, Select All and Deselect
All buttons.
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Time Interval
Define EEG interval to be processed.
Fragment Process fragment selected from the list
Whole EEG file Process the whole file

First word delimiter
Use this list to select delimiter of first word in fragment name. This option is very useful if EEG
recordings have different names of fragments but there is a common part at the beginning of one.

Beginning interval length
Define maximal duration of artifact free EEG record for each selected file included in estimation
of component topographies matrix (see above). This parameter should not be very large because
computational time and computer memory consumption problems can occur.

Epoch Length
Select epoch length for analysis. Spectrum step is derived from epoch length:

1 second 1 Hz spectrum step.
2 seconds 0.5 Hz spectrum step.
4 seconds 0.25 Hz spectrum step.
8 seconds 0.125 Hz spectrum step.
16 seconds 0.0625 Hz spectrum step.
32 seconds 0.03125 Hz spectrum step.
64 cexyHaBI 0.015625 Hz spectrum step.
Overlapping
50 % Choose this option if a non-square time window is used
None Choose this option if a square time window is used

Time window
Choose time window type. Time windows are used to suppress side lobe infiltration by
smoothing a source realization (epoch) to decrease sharp variations in its initial and final

intervals.

Square w[j]=1

Bartlett w[j]=1-abs((j—0.5N)/0.5N)

Hanning w[j]=0.5 (1-cos(6.28j/N))

Welch W[j]=1-((j—-05N)/05N)((j—05N)/0.5N)

Upper spectra frequency
Choose upper spectra frequency (their length)

Minimal number of averaged epochs
Define this parameter to automatically exclude EEG recordings with large amount of artifacts from future
analysis.
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77. Select List Of Channels dialog

Select channels to be depicted by graphs or maps in an ERP Window.
Use Select All and Deselect All buttons to select or to deselect all channels.

Select lizt of channels |

— Channels
wFpl-Ref B Select all |
v|Fpz-Ref
F?-H f nhzelect all |
F3-Ref
Fz-Ref
F4-Ref
Fa-Ref
T3-Ref
C3-Ref
Cz-Ref
C4-Ref
T4-Ref
T5-Ref
F3-Ref
Pz-Fef
P4-Ref
TE-Ref
01-Ref
02-Ref -
Cb-Ref j

FalDi~1 D ~F

Canicel |
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78. Results Of Averaging And Subject Response Processing dialog

x
Group name I Total I Aweraged I Error I Omiszon I Eomissionl Artefact I RT1 I RT2 I val[RT1] I val(RT 2] I
16 horizontal 32 14 1& 2 o o ESE 1] 471 0o
16 vertical 29 14 g 2 0 0 E&1 1] 5A.7 0o
24 horizontal 24 12 10 o 2 0 B3 il B1.7 0o
24 vertical 12 5 7 1] o o 983 1] 1E7 0o
32 horizontal 14 a 5 1 1] 1] E13 1] 449 0o
32 vertical ] g 2 1] o o E132 1] 721 0o
40 horizontal 4 2 2 1] 1] 1] 796 1] 2580 0o
40 vertical ] B 2 1] o o m 1] 120 0o

Cancel |

The table of ERP averaging results consists of the following columns:
Group Name - group names; can be edited.
Total - total number of trials of the given group in the source EEG data (as result of trial label sorting).

Averaged - number of trials used to average ERPs. This value is obtained as result of subtracting
Artifact, Omission and Commission values from the Total value (for the given group).

Error - number of trials when the patient pressed incorrect button

Omission - number of trials when the patient should press the button in response to the stimulus but
didn't do it.

Commission - number of trials when the patient should ignore the stimulus but pressed the button
instead.

Artifacts - number of artifact trials.

RT1 - mean reaction time for the "1st™" button.

RT2 - mean reaction time for the "2nd" button.

var(RT1) - mean square variation of reaction time for the "1st" button.

var(RT2) - mean square variation of reaction time for the "2nd" button.
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79. List of channel pairs and parameters for EEG coherence and EEG cross-correlations dialog

List of channel pairs and parameters for EEG coherence and EEG crosscorrelations 5[
Channel pairz of file Firat list Second list Third lizt
Fplsdottd - Fp2ido o | | [Fpl-toid - Fp2od | & Mot used Fpl-o - Fidiel (& Mot used Fpl-auidd - Fp2doddd 10 ot yged
Fpl-dutad - F -t Fr-duad - F 3o ) Fr-dudad - T 3w . Fr-duad - FB-uiad }
Fpl i - F 3wt Fa-dwiwd - Fz-oid | £ Allpairs Toaud - TEAv | O All pais Fa-dsind - Fadoiy/ | 0 Al paits
Fpl-fatd - Fa-dod Fa-dind - Fd-fd . TOA - OT-200 e ; Tt - Tt .
Fpl dwied - Fa-Aui Faduind -Fodvy | - Selected pairs Fpl i - F3- Selected pairs Ll - Clawty | Selectedpaits
Fol-dutd - FB-Auin T3-dhad - C3-ded F3-duiad - C3-Avind TE-dh - TE-dad
Fpl-doid - Tty -t - Ca-ddaf Ca-futtd - P3dod Pt - Pdadiiaf
Fpl-dutad - Tty Caz-dwad - Cd-ddad F3-duad - 07 -t O - 02
Fpl-duiad - Cz-Awhs Cd-diad - T b Fz-dnta - Ca-doiad
Fpl-detn - Cd-fdy To-fntf - Pt Cz-tnd - Pzt
Fpl-dutad - Tty Pt - Pa-dudad Fp2-dyiad - Fd-dudad
Fol-datnd - TS-dnhy Pz-duin - Pd-dudnd Fad-dudd - Cd-Auind
Fpl-dutd - Pty Pt - T Bt Ca-fitty - P
Fpl-dutad - Pzt Ot - 02 Pa-diad - O2-dif
Fol-dutad - Pd-dihy Fp-dohad - FB-Auinf
Fpl-Auiwd - Ty F-duiaf - Td-fodns
Fpl-dutad - 078 Tt - T B
Fol-datad - D2-A00 TE-Auiw - D2-dhd
Fp2-dutad - F -t
Fp2-fided - Fadosin Add Fidd Add
Fp2-datd - Fa-duia
Foo i - Fadwn Delete | L ok | Deletz |
r— Coherence level Coherence differencies levels Crosscomelation levels
¥ First level 0.2 — || ¥ Fistlevel 0.05 [ -| ¥ First level 0g — .
¥ Second level 0.4 —| N ¥ Second level 01 e -l ¥ Second level na —
¥ Third level [05 — -| ¥ Thid level 005 — |l ™ Thidleve! [0 -__ L -|
V¥ Fourth level IU.B — -l V' Fourth level 01 —| ¥ Fourth level I-EI.S e -l

Cancel

Channel pairs of file — list of existing channel pairs. Select channel pairs that will be added into one
of tree channel pairs list.

First list, Second list and Third list — Three independent lists of channel pairs.

Not used, All pairs and Selected pairs radio buttons defines using mode if each channel pairs list.

Add buttons — Press this button to add selected in left list pairs into corresponding list of pairs.

Delete button - Press this button to delete selected pairs from corresponding list of pairs.

Three sets of buttons and fields Coherence levels, Coherence differences levels and Cross-
correlation levels helps to define thresholds, curves style and curves colors using by interaction
diagrams displaying procedure.
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80. Parameters of averaging groups dialog

x
Dizplay group Tral number

- |Total 1660 !l -
W [aaGO [s30 Il ——
¥ [apNoGD 230 /e ——
T E e
C E e
r E e
C E I
C [0 e
C E I
C o I —
C E I
r E |
C o I —
r E e
C E I
C E e
T [0 |

Q. I Cancel

This dialog window allows select a list of groups for displaying them in ICA window.
The additional possibility is to define colors and line style for graphics.
Finally there is a possibility to rearrange the data and define new averaging groups. The new group

names and trial number should be defined.

Attention!!! The sum of trials for all newly defined groups should be equals the total number
of trials in the file.
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81. Select averaging groups for displaying dialog

x
Group pairs
[T |aaGO j a-a GO j -l —
[T |aaGOo j a-a G0 j -l —_—
[ |a-aGO j a-a GO j -l —_—
[T |aaGO j a-a GO j -l —
[T |aaGo j a-a GO j -l _
[T l|aaGO j a-a G0 j -l —
[ |aaGO j a-aG0 j -l —
[T |aaGo j a-a GO j -l _
Cancel |

This dialog window allows select a list of groups for displaying them in ICA window.
The additional possibility is to define colors and line style for graphics.

82. Define graphs scale dialog

Define graphs scale H

Graphz vertical scale

" Different for each graph [defaul)
{* Comman defined by value 3

[Graphs horizontal zcale

f+ ‘whaole waveform

" Only defined beginning interval [mz) 1000
Ok | Cancel |

By default independent components graphs have individual vertical scale. This dialog allows define
common scale for all graphs with specific value. Graphs vertical scale fields group provides these
changes.

By default whole duration of independent components time interval is displayed. The Graphs
horizontal scale fields group allows set to display only beginning time interval with specified duration
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83. Correct graphs baseline dialog

Correct graphs baseline E

Interval for bazeling carrection

comect [default

" Substract average walue for interval from beginning to 100

Cancel

By default no baseline correction is performed. For ICA ERP it is useful to make baseline correction if
prestimulus time interval exists. This dialog allows specify the duration of baseline time interval.

84. Select components for filter dialog

Select components for filter x|

[Carmparnent] P
[ |Camponent

[ |Camponent3

[ Camporentd

[ Camponent

[ Camponente

[ Camponenty?

[ |Camponentd

[ Camponentd

[ Camponent0

[ Campaonent1

[ JCamponent12

[ Camponent3

[ Caomponent4 ;I

— Filter type
{* Suppressing
" Revealing

— Cumpuitation methad
% Clearing of component topographies

{ Pzeudoinversing of component topographies

File: | [
Cancel |

Check the components using for spatial filter computing.
Type of filter:
Specify type of spatial filter that will be computed:

Suppressing — Compute spatial filter that will suppress selected components from raw multi-
channel EEG or ERP.
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Revealing - Compute spatial filter that will reveal selected components from raw multi-channel
EEG or ERP.

Computation method:
Specify method for spatial filter computation

Clearing of component topographies - Compute spatial filter by clearing unchecked
component topographies

Pseudo inversion of component topographies - Compute spatial filter by Moore-Penrose
pseudo inversion of rectangular (not squared) matrix of checked component topographies.

File:
Define output file name

85. Component name dialog

x

(] I Cancel |

Enter new name for selected component.
86. Export of parameters of independent component dialog
Export of parameters of independent componenk ﬂ

Time inkeryal B azeline corection

From stimulus: 4 Ta the left from: IN:::t uzed TI
- Length [ms]; |5|:| vI

Fram [mz]:

] 3
Tao(ms): |0 E:

File: | e

[T Add to existing file

Cancel |

Specify the parameters for export

Time Interval
Set the time interval you wish to export data for. The following interval parameters need to be
set:

From stimulus: - sets the starting point. You can start at the very beginning of the trial or at the
moment when one of the stimuli is presented.

From (ms): - sets the beginning of the interval to export (in relation to the starting point).
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Baseline correction
Specify parameters for baseline correction:

To left from: Define stimulus before time interval will be chosen for estimation of baseline
average potential.

Length: Define length if time interval used for estimation of baseline average potential.

File:
Define output file name

Add to existing file
Check this option to append data to an existing file otherwise the file will be rewritten. File
appending may be useful for arranging data of several investigations in an entire table for further
statistical analysis.

The output file consists of four columns:
1. First column — order number of trial.
2. Second — order number of averaging group.
3. Third — average value for selected time interval
4. Fourth — Latency of pick in selected time interval

i*: Attention!!! There is no way to determine the pick latency in selected time interval

absolutely exact for each trial due to a different kind of noise. Please check output data
attentively and try to determine pick latency manually for incorrect output results.

86. Export of spectrum parameters of independent component dialog

Export of spectrum parameters of indepe il

B andrange list:

Walles
" Pawer [F]

= Amplitude [£)]
" Percentage [%)

Label: I':'
File: | |

[T Add to existing file

| [k I Cancel |

Specify the parameters for export

Bandrange list
Choose what frequency band list will be used (see Setup: EEG bandranges... command)

Values



Choose what values to export:
Power (P) — absolute power values.
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Amplitude (A) — square root of absolute power values.
Percentage (%0)- frequency band power as a percentage of total power

Label

Specify “label” for exporting data
File:

Define output file name

Add to existing file

Check this option to append data to an existing file otherwise the file will be rewritten. File
appending may be useful for arranging data of several investigations in an entire table for further

statistical analysis.

87. Processing results comparison dialog

Processing results comparison

E- E_EG Spectra
B attaglia Gianna [17/03/2003]
‘- Schindler Michael [17/04/2003]

El- E_EG Spectra
Battaglia Gianna [17/03/2003]
& - chindler Michael [17/04/2003]

[Load [Matabaze

k. | Cancel |

Select spectra, ERP or ERP from the left and right list for comparison.

Press button Load Database to load a list of processing results included in normative database.

Press button OK to compute the differences between spectra (ERP or ERD) and open corresponding
Spectra (ERP or ERD) window.

88. Insert tables of spectra parameters dialog
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Insert tables of spectra parameters x|

[ Topograms of power spectra
™ Momalized power spectra

[ Topograms of narmalized power zpectra
[ Awerage frequency
[ Aeymmetry of power spectra

[ Topograms of aspmmetry of power spectra

Cancel |

Select type of tables and maps while you would like to insert into MS Word. The result of this function
is placed below:

Name: Schindler Michael

Date of observation: 17/04/2003
Total epoch number: 76

Time interval duration: 181.472 s

Average power of spectra (UV"2)

Delta Theta Alfa Betal Beta2 Gamma Total
Fpl-AvW | 1.78:0.20 | 1.25: 0.11| 1.09: 0.08 | 0.87: 0.08 | 254: 0.22 | 1.24: 0.13 | 12.32: 0.56
Fp2-AvW | 2.19:030| 158:0.18| 1.42:0.11| 1.08: 011 | 3.20: 023 | 1.82: 0.21 | 16.55: 1.37
F7-AvW 12.38: 3.15| 6.23: 096 | 3.25: 0.28 | 1.45:0.10| 256: 0.16 | 0.77: 0.06 | 64.65: 15.04
F3-AvW 6.31: 0.82 | 506: 053 | 4.04:0.30| 223:016| 3.74: 0.28 | 1.13: 0.08 | 30.01: 1.60
Fz-AvW 7.00: 0.78 | 6.11: 088 | 3.58: 031 | 1.05: 0.08 | 0.80: 0.06 | 0.26: 0.02 | 25.62: 1.93
F4-AvW 6.66: 0.82 | 4.79: 037 | 3.65: 029 | 191:0.14| 3.39: 021 | 1.24: 0.14 | 29.79: 1.64
F8-AvW 15.38: 4.07| 6.26: 0.71 | 4.75: 046 | 273: 017 | 7.38: 0.46 | 2.58: 0.36 | 80.26 : 14.80
T3-AvW 9.00: 123 | 9.01: 093 | 540: 056 | 6.23: 0.69 | 15.31: 1.66 | 5.43: 0.89 | 69.83:11.22
C3-AvW 523: 057 | 6.07: 061 | 3.65:025| 0.89:0.06| 083:0.06| 0.24:0.03| 2250: 1.15
Cz-AvW 10.91: 1.25| 13.67: 154 | 547: 046 | 0.75: 0.04 | 0.48: 0.03 | 0.13: 0.01 | 40.03: 2.55
C4-AVW 520: 050 | 5.36:052| 3.43:025| 0.83:006| 0.77:005| 0.23:0.02| 21.78: 1.12
T4-AvW 9.06: 1.01 | 7.18: 072 | 4.26:0.33| 3.30: 027 | 6.76: 0.68 | 2.84: 0.22 | 48.85: 4.09
T5-AvW 6.65: 0.65 | 7.24: 068 | 479:0.35| 1.23:0.09 | 0.89:0.08 | 0.32: 0.04 | 2859: 1.75
P3-AvW 415: 041 | 500: 050 | 3.54: 026 | 0.73: 0.05| 0.48: 0.04 | 0.14: 0.02 | 19.93: 1.25
Pz-AvW 8.18: 091 | 6.82: 074 | 391: 024 | 0.65: 006 | 034:002| 011:0.01 | 30.34: 2.31
P4-AvW 532: 057 | 471:052| 321:020| 0.76: 0.05| 043:0.03| 0.13:0.01 | 21.77: 1.29
T6-AvVW 5.31: 055 | 4.97:047| 373:028| 117:0.08| 0.78: 0.08 | 0.30: 0.04 | 22.22: 1.23
01-AvW 881: 088 | 827:077| 6.63:054| 136: 010 | 1.03: 0.07 | 0.44: 0.04 | 38.35: 2.47
02-AvW 9.46: 089 | 829:071| 7.74: 050 | 1.25:0.10| 0.78: 0.05 | 0.28: 0.03 | 40.26: 2.43
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0.0a 0.000
U2 U2
Average values of normalized spectra (%), Normalization frequency band: 0.0-64.0 Hz
Delta Theta Alfa Betal Beta2 Gamma

Fpl-AvW 1450: 1.50 | 10.28: 0.80 9.19: 0.75 7.38: 076 | 20.85: 162 | 10.23: 1.06
Fp2-AvW 13.01: 1.22 9.99: 0.99 9.38: 0.87 6.95: 0.72 | 20.43: 143 | 11.61: 135
F7-AvW 20.83: 2.03 | 13.20: 1.65 8.23: 1.18 3.88: 0.60 6.79 : 0.96 1.96: 0.27
F3-AvW 20.61: 1.98 | 16.96: 1.49 | 13.79: 0.98 7.70: 0.64 | 12.95: 1.12 3.91: 031
Fz-AvW 27.73: 243 | 2328:1.83 | 14.77: 1.29 4.49: 0.49 3.40: 0.30 1.09: 0.11
F4-AvW 2205: 212 | 16.35: 1.10 | 12.85: 1.18 6.59: 051 | 11.80: 0.81 4.38: 0.58
F8-AvW 18.51: 1.78 9.86: 1.18 7.96: 1.03 461: 049 | 1297: 157 4.42: 081
T3-AvW 13.39: 1.29 | 13.98: 1.29 8.35: 0.61 9.47: 079 | 23.12: 161 7.93: 0.64
C3-AvW 23.36: 222 | 26.93:213 | 16.73: 1.24 4.07: 0.32 3.84: 0.34 1.09: 0.12
Cz-AvW 26.98: 214 | 3362:239 | 14.47:1.33 2.01: 0.16 1.30: 0.12 0.36: 0.04
C4-AvW 23.83: 182 | 24.48: 186 | 16.24: 1.24 3.98: 0.34 3.74: 0.31 1.08: 0.10
T4-AvW 18.78: 1.71 | 1534: 1.58 9.14: 0.72 7.13: 060 | 14.35: 1.32 6.09: 0.48
T5-AvW 23.18: 160 | 2547: 177 | 17.22:1.15 4.55: 0.39 3.32: 0.36 1.19: 0.17
P3-AvW 21.06: 1.67 | 2556: 215 | 18.48: 1.34 3.84: 0.32 2.51:0.20 0.71: 0.09
Pz-AVW 2756: 234 | 2342:231 | 13.93: 1.23 2.29: 0.23 1.23: 0.13 0.38: 0.05
P4-AvW 2471: 224 | 22.05:205 | 15.48: 1.16 3.65: 0.27 2.10: 0.17 0.62: 0.07
T6-AvW 24.02: 213 | 2247: 180 | 17.54: 1.45 5.47: 0.43 3.71: 0.41 1.41: 0.18
O1-AvW 23.44: 184 | 2166: 154 | 18.07: 1.46 3.75: 0.32 2.90: 0.26 1.21:0.13
02-AvW 23.67: 180 | 21.06: 156 | 20.23: 1.59 3.26: 0.27 2.07:0.18 0.74: 0.10




10.00

0.00
%
Average frequency (Hz
Delta Theta Alfa Betal Beta2 Gamma Total
Fpl-AvW 233: 006 | 543:007| 999:0.13 | 16.97: 0.09| 2458: 0.18 | 33.67: 0.16 | 14.13: 0.75
Fp2-AvW | 2.38: 0.06 | 5.38: 0.07 | 10.10: 0.11 | 16.84: 0.10 | 24.75: 0.17 | 33.77: 0.15| 14.52: 0.77
F7-AvW 2.32:0.07 | 537:0.09| 9.83:0.11| 16.45: 0.11| 24.38: 0.15| 33.56: 0.16 | 5.72: 0.58
F3-AvW 2.41:0.06 | 5.36:0.07 | 9.83:0.11| 16.79: 0.11| 23.98: 0.15| 34.16: 0.16 | 10.11: 0.47
Fz-AvW 249:0.06 | 543:0.09| 9.60: 0.11 | 16.35: 0.12| 23.88: 0.15| 33.64: 0.16| 5.70: 0.23
F4-AvW 239: 005| 540: 008 | 9.70: 0.12 | 16.76: 0.11| 24.24: 0.15| 33.89: 0.19| 9.38: 0.43
F8-AvW 233: 006 | 538:009| 991:0.13 | 16.83: 0.11| 24.68: 0.17 | 33.65: 0.20| 8.61: 0.84
T3-AvW 2.46: 0.07 | 534:008| 9.86: 0.11 | 17.22: 0.11| 23.98: 0.14 | 34.28: 0.15| 14.82: 0.63
C3-AvW 2.48:0.06 | 545:0.07 | 955:0.09 | 16.45: 0.12 | 23.74: 0.13 | 34.02: 0.16 | 6.07: 0.23
Cz-AvW 252:0.05| 559:0.08| 9.10: 0.10 | 16.33: 0.10| 23.71: 0.12 | 33.78: 0.14| 4.86: 0.16
C4-AvW 2.40:0.06 | 543:0.07| 9.63:0.09 | 16.48: 0.09 | 23.80: 0.14 | 34.04: 0.15| 5.89: 0.20
T4-AvW 242: 006 | 536: 007 | 9.76: 0.12 | 17.09: 0.12| 23.82: 0.18 | 34.66: 0.16 | 12.18: 0.61
T5-AvW 241: 005 | 545: 007 | 9.69: 0.09 | 16.25: 0.10| 23.86: 0.15| 33.98: 0.12| 6.09: 0.27
P3-AvW 2.38: 0.05| 542:0.09| 951:0.10| 16.26: 0.11 | 23.53: 0.14 | 33.92: 0.12| 5.49: 0.24
Pz-AvW 2.39: 0.06 | 540: 0.08 | 9.46: 0.09 | 16.27: 0.10| 23.55: 0.13 | 34.04: 0.12| 4.35: 0.20
P4-AvW 2.39: 0.06 | 541:0.08| 9.62: 0.11 | 16.25: 0.09 | 23.60: 0.13 | 33.93: 0.14| 4.98: 0.21
T6-AVW 2.36: 0.06 | 538:0.06| 9.79: 0.10 | 16.25: 0.11| 23.80: 0.14 | 34.10: 0.16| 6.38: 0.29
O1-AvW 242: 006 | 538: 006 | 9.75: 0.11 | 16.28: 0.12| 24.03: 0.15| 34.15: 0.14| 5.80: 0.25
02-AvW 242: 006 | 536:0.07| 949:0.08 | 16.21: 0.11| 23.90: 0.13 | 33.96: 0.13| 5.33: 0.25
Average asymmetry for power spectra (%)
Delta Theta Alfa Betal Beta2 Gamma Total
Fp2-AvW/Fpl-AvW| 7.41: 7.28| 9.59: 4.53|12.31: 4.32| 9.71: 3.82|12.49: 2.72| 18.17: 2.19| 12.56 : 3.38
F4-AvW/F3-AvW 297:550|-0.81: 5.20| -5.09: 5.05| -7.58: 4.72| -3.93: 3.98| 1.38: 4.48| -0.41: 2.87
F8-AVW/F7-AVW | 11.40: 6.95| 2.79: 5.41|17.32: 5.23|30.14: 3.62| 47.25: 3.41| 48.72: 3.76| 16.50 : 4.13
C4-AVW/C3-AVW | 0.74: 6.43| -5.61: 5.31| -3.35: 4.67| -3.21: 4.70| -2.63: 3.55| -1.55: 4.00| -1.57 : 3.25
e R I e B el -
P4-AVW/P3-AVW | 10.94: 6.39| -3.04: 6.13| -4.36: 4.41| 2.57: 4.35| -4.01: 3.73| -1.61: 3.50| 4.32: 3.23
T6-AVW/T5-AVW -11.13: -17.88: -11.78: | -256: 4.52| -7.11: 4.03| -3.75: 4.76| -12.02:
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6.39 5.38 4.75 3.19

-13.75: -21.29 :
2.99 417

02-AvW/O1-AVW | 3.46: 4.71| 0.81: 4.14| 856: 3.41| -3.74: 4.20

2.61: 2.33

Gamma

4

The values of corresponding spectra parameters and their confidence interval are placed in the cells of
tables.

89. Insert tables of spectra comparison dialog

Insert tables of spectra comparison x|

[ Power spectra topograms
[~ Topograms of power spetra statistical comparison

[~ Momalized power spectra
[ Momalized power spectra topograms

[ Topograms of normalized power spectia statictical comparnison
[T Average frequency

[ Asymmetry of spectra power

[~ Topograms of asymmetry of power spectra
[ Topograms: of asymmetry of power spectra statistical comparizan

Cancel |

Select type of tables and maps while you would like to insert into MS Word. The result of this function
is placed below:

Name: Battaglia Gianna-Schindler Michael
Date of observation: 09/05/2004
Total epoch number: 2, 76

Comparison power spectra (uV2)
Delta Theta Alfa Betal Beta2 Gamma Total
Fpl-AvW | 23.89 p<0.190| 5.56 p<0.319| 9.39 p<0.119| 0.80 p<0.117| 4.63 p<0.000| 1.02 p<0.000|  113.59
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p<0.106
Fp2-AvW [19.11 p<0.178| 3.64 p<0.000| 5.82 p<0.096| 0.45 p<0.216| 2.13 p<0.021|-0.35 p<0.119(93.94 p<0.141
F7-AvW -0.22 p<0.553| -4.38 p<0.171| 9.30 p<0.232| 0.91 p<0.156] -1.22 p<0.108| -0.22 p<0.098| -6.07 p<0.788
F3-AvW -3.01 p<0.300| -0.25 p<0.961| 9.16 p<0.195| 2.73 p<0.012| -0.33 p<0.474| -0.56 p<0.002| 5.32 p<0.583
Fz-AvW -2.63 p<0.333| -2.06 p<0.579| 5.00 p<0.323| 2.66 p<0.000| 0.40 p<0.002|-0.05 p<0.379| 2.98 p<0.670
F4-AvW -0.27 p<0.585| -1.00 p<0.665| 2.68 p<0.644| 2.07 p<0.139|-1.19 p<0.396| -0.70 p<0.026| -0.91 p<0.933
F8-AVW | -0.08 p<0.002| 4.48 p<0.986| 5.50 p<0.014| -0.41 p<0.708| -5.60 p<0.089| -2.04 p<0.081 p'<30§'34554
T3-AVW | -4.15 p<0.249| -7.59 p<0.082| 5.14 p<0.015|-3.35 p<0.002] 83 | _433p<0008 2738
p<0.005 p<0.206
C3-AvW | -1.69 p<0.173|-2.27 p<0.512|10.43 p<0.088 3.91 p<0.002| 0.61 p<0.000| 0.07 p<0.000|12.56 p<0.134
Cz-AvW 1.19 p<0.760| -5.49 p<0.442| 8.67 p<0.130| 5.50 p<0.034| 2.11 p<0.163| 0.51 p<0.054|19.34 p<0.008
C4-AvW 2.41 p<0.309| -1.58 p<0.612| 15.62 p<0.073| 3.84 p<0.002| 0.99 p<0.002| 0.08 p<0.055|35.73 p<0.212
T4-AvW 0.72 p<0.617| 4.24 p<0.730(17.15 p<0.083| -0.02 p<0.538| -1.41 p<0.533| -0.66 p<0.605| 15.67 p<0.166
T5-AvW | -1.73 p<0.533| -5.14 p<0.147|11.08 p<0.353| 3.52 p<0.186| 0.45 p<0.146| -0.09 p<0.484|16.46 p<0.280
P3-AvW 0.09 p<0.828| -3.07 p<0.132| 14.03 p<0.318| 2.77 p<0.099| 0.28 p<0.007| 0.01 p<0.504|16.01 p<0.264
Pz-AvW -0.14 p<0.730| -2.14 p<0.578| 30.01 p<0.072| 2.63 p<0.000| 1.14 p<0.002| 0.09 p<0.170|38.74 p<0.168
P4-AvW -0.93 p<0.693| -0.74 p<0.736| 18.77 p<0.104 2.99 p<0.048| 0.43 p<0.000| 0.07 p<0.250| 33.84 p<0.237
T6-AvW | 13.88 p<0.224] 3.78 p<0.461|25.85 p<0.033| 2.96 p<0.084| 0.62 p<0.000| 0.15 p<0.224|78.14 p<0.037
O1-AvW 0.23 p<0.072| -4.16 p<0.401| 17.73 p<0.227| 10.93 p<0.002 0.60 p<0.198| -0.01 p<0.704|26.50 p<0.176
02-AvW 1.84 p<0.000| 1.99 p<0.900|29.17 p<0.096| 6.25 p<0.053| 1.54 p<0.000| 0.20 p<0.175|56.39 p<0.147

Delta

40.00

Betal
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Comparison of normalized power spectra (%), Normalization frequency band: 0.0-64.0 Hz

Delta Theta Alfa Betal Beta2 Gamma
Fpl-AvW 3.48 p<0.645 | -5.56 p<0.312 | 1.71p<0.957 | -5.92 p<0.105 | -14.40 p<0.185| -8.18 p<0.145
Fp2-AvW 4.74 p<0.344 | -4.57 p<0.344 | -0.90 p<0.794 | -5.22 p<0.237 | -14.55 p<0.229 | -10.03 p<0.136
F7-AvW 0.75p<0.309 | -9.88 p<0.013 | 12.60 p<0.002 | 1.15p<0.620 | -4.19 p<0.262 | -0.81 p<0.552
F3-AvW -10.29 p<0.383| -3.80 p<0.470 | 22.43 p<0.099 | 6.73 p<0.126 | -2.91 p<0.486 | -2.20 p<0.202
Fz-AvW -10.88 p<0.456 | -10.00 p<0.322| 13.75p<0.207 | 9.14p<0.120 | 1.01p<0.351 | -0.36 p<0.142
F4-AvW 1.12 p<0.787 | -3.95p<0.571 | 7.51p<0.540 | 7.20 p<0.000 | -4.35p<0.215 | -2.48 p<0.002
F8-AvW -3.34 p<0.698 | 10.44 p<0.736 | 15.76 p<0.018 | 1.57 p<0.912 | -8.93 p<0.002 | -3.11 p<0.249
T3-AvW -2.07 p<0.358 | -10.49 p<0.165| 16.65 p<0.002 | -2.61 p<0.139 | -14.67 p<0.148| -5.26 p<0.153
C3-AvW -13.30 p<0.002 | -15.50 p<0.362 | 23.06 p<0.011 | 9.62 p<0.000 | 0.29 p<0.309 | -0.20 p<0.500
Cz-AvW -6.16 p<0.631 | -20.09 p<0.235| 9.67 p<0.274 | 8.50 p<0.002 | 3.17 p<0.243 | 0.73 p<0.102
C4-AvW -10.18 p<0.132| -18.55 p<0.161| 18.28 p<0.109 | 4.84 p<0.195 | -0.28 p<0.862 | -0.49 p<0.375
T4-AvW -3.80 p<0.513 | 1.62 p<0.991 | 24.77 p<0.137 | -1.99 p<0.337 | -5.91 p<0.313 | -2.59 p<0.435
T5-AvW -11.10 p<0.383 | -20.87 p<0.002| 15.20 p<0.407 | 5.60 p<0.136 | -0.27 p<0.989 | -0.63 p<0.364
P3-AvW -7.66 p<0.508 | -20.06 p<0.002 | 25.33 p<0.356 | 5.91 p<0.000 | -0.28 p<0.783 | -0.31 p<0.202
Pz-AvW -14.94 p<0.285 | -17.01 p<0.140| 35.01 p<0.000 | 2.66 p<0.154 | 0.98 p<0.161 | -0.07 p<0.743
P4-AvW -16.41 p<0.095 | -15.66 p<0.184 | 24.61 p<0.000 | 4.26 p<0.368 | -0.38 p<0.653 | -0.20 p<0.576
T6-AvW -5.45 p<0.639 | -14.00 p<0.244 | 12.36 p<0.196 | -1.28 p<0.523 | -2.31 p<0.001 | -0.95 p<0.157
O1-AvW -9.10 p<0.264 | -15.66 p<0.189 | 17.86 p<0.269 | 15.83 p<0.083 | -0.27 p<0.863 | -0.55 p<0.002
02-AvW -11.45 p<0.219| -11.21 p<0.315| 17.73 p<0.000 | 5.08 p<0.229 | 0.43 p<0.452 | -0.22 p<0.570
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Comparison of average frequency (Hz)

20.00

-20.00

4

Delta Theta Alfa Betal Beta2 Gamma Total
Fpl-AvW |-0.16 p<0.000| -0.17 p<0.767| -0.06 p<0.320| 0.22 p<0.010| -0.40 p<0.448| 0.34 p<0.186| -8.71 p<0.120
Fp2-AvW | -0.33 p<0.164| -0.66 p<0.002| -0.19 p<0.058| -0.28 p<0.532| -0.67 p<0.031| 0.17 p<0.742|-9.70 p<0.118
F7-AvW -0.02 p<0.914| 0.49 p<0.316| 0.34 p<0.334| 0.05 p<0.359| -0.84 p<0.035| 1.23 p<0.165| -0.06 p<0.966
F3-AvW -0.20 p<0.002| 0.16 p<0.017| 0.06 p<0.848| -0.30 p<0.000| -0.89 p<0.293| -0.61 p<0.002| 0.74 p<0.488
Fz-AvW -0.23 p<0.007| -0.15 p<0.488| 0.21 p<0.083|-0.27 p<0.024| -0.18 p<0.855| -0.07 p<0.859| 2.72 p<0.008
FA4-AvW -0.13 p<0.490| 0.06 p<0.490| 0.19 p<0.114|-0.68 p<0.208| -0.40 p<0.686| 0.27 p<0.662| -0.53 p<0.706
F8-AvW 0.20 p<0.702| -0.45 p<0.365| 0.13 p<0.790| -0.05 p<0.767| -0.89 p<0.255| 1.17 p<0.002|-1.68 p<0.219
T3-AvW 0.03 p<0.782| 0.39 p<0.276| 0.12 p<0.684|-0.32 p<0.773| -1.58 p<0.002| 0.34 p<0.363| -6.56 p<0.115
C3-AvW | -0.20 p<0.116| 0.48 p<0.002| 0.62 p<0.172| -0.28 p<0.573| -0.39 p<0.390| -0.01 p<0.984| 2.70 p<0.000
Cz-AvW | -0.21 p<0.454| -0.41 p<0.002| 0.90 p<0.019|-0.12 p<0.744| -0.90 p<0.301| -0.11 p<0.769| 2.14 p<0.270
C4-AvW | -0.34 p<0.358| -0.17 p<0.621| 0.57 p<0.002| -0.20 p<0.721| -0.72 p<0.362| -0.54 p<0.248| 0.97 p<0.546
T4-AvW | -0.12 p<0.803| -0.39 p<0.245| 0.46 p<0.095| 0.32 p<0.463| 1.17 p<0.149| 0.36 p<0.006| -1.64 p<0.574
T5-AvW | -0.44 p<0.120| 0.34 p<0.284| 0.64 p<0.002| -0.44 p<0.026| -1.65 p<0.000| -0.98 p<0.174| 0.75 p<0.671
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P3-AVW | -0.26 p<0.229] 0.4 p<0.000] 0.53 p<0.202|-0.38 p<0.089] -1.34 p<0.240] -0.76 p<0.282] 2.25 p<0.370
Pz-AvW 0.20 p<0.660| -0.25 p<0.421| 0.17 p<0.558| -0.49 p<0.408| -0.91 p<0.145| -0.42 p<0.244| 2.74 p<0.082
P4-AvW -0.21 p<0.267| 0.23 p<0.692| -0.01 p<0.955| -0.48 p<0.014| 0.16 p<0.840| -0.53 p<0.450| 2.09 p<0.313
T6-AVW | -0.17 p<0.000| 0.20 p<0.553| 0.66 p<0.167| -0.63 p<0.251| -0.92 p<0.144| -0.22 p<0.021| -0.46 p<0.598
O1-AVW | -0.21 p<0.526| -0.15 p<0.000| 0.96 p<0.000| -0.66 p<0.322| -0.74 p<0.050| -0.07 p<0.312| 3.61 p<0.064
02-AVW | -0.07 p<0.822| 0.39 p<0.479| 1.28 p<0.071|-0.04 p<0.622| -1.30 p<0.209| -0.64 p<0.237| 2.58 p<0.140
Comparison of asymmetry of power spectra (%)
Delta Theta Alfa Betal Beta2 Gamma Total
712.80 861 2787 T14.04 27.24 39.15 19.85
FP2-AVWIFPL-AVW| 000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
30.03 1423 3515 -3.85 719.34 401 921
FA-AVWIFS-AVW | 0000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
-39.88 42.69 21.69 3851 -33.30 750.31 26.96
FE-AVWIFT-AVW | 0000 | p<0.000 | p<0.000 | p<0.000 | p<0.288 | p<0.000 | p<0.000
34.08 1.03 17.80 1.99 12.99 0.44 22.70
CA-AVWICS-AVW | 0000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
31.77 77.12 43.82 34.37 58.13 55.56 35.70
TA-AVWITEAVW | 60000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
859 25.96 24.91 2.00 10.05 17.46 15.78
PA-AVWIPS-AVW | 000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
63.09 76.53 46.14 -1.05 9.57 36.74 50.75
T6-AVWITS-AVW | 61000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000
7.65 40.27 15.26 20.78 31.62 25.74 16.61
O2-AVWIOL-AVW | 1600 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000 | p<0.000

S0.00
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The values of differences of corresponding spectra parameters and their significance level are placed in
the cells of tables.

90. Database Parameters: Databases Of Raw Data dialog

Database Of EEG: Base Pathname

Enter full path for EEG database, or press *..."" button on the right of the name field to browse
folders.

Database Of EEG: Working Folder
Enter full path for EEG working folder, or press *..."" button on the right of the name field to
browse drives and to select a folder.

Database Of Biofeedback Records: Base Pathname
Enter full path for biofeedback database, or press *..."" button on the right of the name field to
browse folders.

Database Of Biofeedback Records: Working Folder
Enter full path for biofeedback working folder, or press *..."" button on the right of the name
field to browse drives and to select a folder.

If there is no file or folder with the name you entered, a new one will be created (if possible) when you
press OK or Apply button.
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Database parameters 5[

Databazes of raw data | D atabazes of processing results I Browzer settingz I D atabaze records search parameters I

—Databaze of EEG

NN = = =l | D) atabasze 2 00AAEEG YO Y'E AVNEEGBASE DEF

YWiorking falder: IE: WDatabase2 00 AEEG YO _WC_AN

— D atabaze of biofeedback recards

D' atabaze pathname: IE: WProjectz\WinEEGYideo\Releaze\EFEBASE DBF

L |LE

YWiorking folder: II:: WProjects'\WinEEGYideo\R eleaze \BFEDATAN

] 4 I OTraeHa [pHMEHHTE

91. Database Parameters: Databases of Processing Results dialog

Database Of EEG Spectra: Database Pathname
Enter full path for EEG spectra database, or press *..."" button to the right of the name field to
browse folders.

Database Of EEG Spectra: Working Folder
Enter full path for EEG spectra working folder, or press **..."" button to the right of the name
field to browse drives and to select a folder.

Database Of EEG Indices: Database Pathname
Enter full path for EEG indices database, or press *..."" button to the right of the name field to
browse folders.

Database Of EEG Indices: Working Folder
Enter full path for EEG indices working folder, or press **..."" button to the right of the name
field to browse drives and to select a folder.

Database Of Evoked Potentials (ERP): Database Pathname
Enter full path for ERP database, or press *..."" button to the right of the name field to browse
folders.

Database Of Evoked Potentials (ERP): Working Folder
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Enter full path for ERP working folder, or press "..."" button to the right of the name field to
browse drives and to select a folder.

Database parameters il

Databases of raw data  Databases of processing results | Brovezer settings I Databaze records search parameters I

—Databaze of EEG spectra

N\ Ela = = =l - Projects YWwinE E GYideoh R elease SPCEASE.DEF
wharking falder: IE:'&F‘rDiects'xWinEEGUiden'&Helease'\SF'EE"\

—Databaze of EEG Indeciz

Databaze pathnanme: IE:'\F'n:uien:ts'\WinEEGUiden'&Helease'\lDKB.ﬁ.SE.DBF
“whorking folder: II::"-.P'n:uieu:tsHWinEEGVidenHHelease"«lNDEK\

— Databaze of Evocked Potentialz [ERP)

D atabase pathname: II:: WDatabaze2007FNERP_WCPT _avwERFBASE DEF
YWwhorking folder: IE:"-.Datal:uaseEDD?'xEHF'_'H-"EF'T_.&."\-"'»-'-.-""-.

— Databaze of Event Related Dezsynchronization [ERD]

[ atabaze pathname: II::‘-.F'rDiectsHWinE EGVideo\Releaze\ERDBASE.DEF
Wiarking falder: IE:EF‘rn:niec:ts'&WinE EGVideo'\Releaze\ERDY

— D atabaze of Event Related Coherence [ER Caok]

D atabaze pathname: IE: SProjects\WinEEGYideo\Releaze \ERCBASE.DEF
Working falder: IE:'\F’rDiects'\WinE EGVideo'\ReleazehERCH

— D atabaze of EEG crozscomrelation
D atabaze pathname IE:EF‘rn:niec:ts'&WinE EGVideo\Releaze\CORBASE.DBF

Wiorking falder IE:'\F’rDiects'\WinE EGVideo'ReleazehCORY

A A

ak. I OTreHa | I'IpHmEHHTbl

Database Of Event-Related De-synchronization (ERD): Database Pathname

Enter full path for ERD database, or press *..."" button to the right of the name field to browse
folders.

Database Of Event-Related De-synchronization (ERD): Working Folder

Enter full path for ERD working folder, or press ..."" button to the right of the name field to
browse drives and to select a folder.

Database Of Event-Related Coherence (ERCoh): Base Pathname

Enter full path for ERCoh database, or press "..."" button to the right of the name field to
browse folders.

Database Of Event-Related Coherence (ERCoh):Working Folder

Enter full path for ERCoh working folder, or press **..."" button on the right of the name field to
browse drives and select a folder.

Database Of EEG Cross-correlation: Database Pathname
Enter full path for EEG cross-correlation database, or press *'..."" button to the right of the name
field to browse folders.

Database Of EEG Cross-correlation: Working Folder
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Enter full path for EEG cross-correlation working folder, or press **..."" button to the right of the
name field to browse drives and to select a folder.

If there is no file or folder with the name you entered, a new one will be created (if possible) when you
press the OK or Apply button.

92. Database Parameters: Browser Settings dialog

This dialog defines fields for Record List dialog.

Field
Check those fields you wish to use in the record list.
Width
Set width (in pixels) for each field used in the record list.
x
D atabazes of raw data I D atabaszes of processing results  Browser seftings | D atabaze recards search parameters I
Field Width Fozition Field Width Fozition
FlD ol ::I 1 :I ™ Diagnosis 400 :I 7 :I
¥ Date a0 = z = [ Bithdate B o [z =
I Time B4 = |3 = [ Sex = E=
[T Irvestigation 400 : 4 3: [T Addess 400 : 10 Eﬁ
¥ Patient name 400 = |5 = [ Mot 40 = 1A
[~ Patient D 160 = Eo—=
0k, I OTreHa [pHMEHHTE
Position

Set position (ordinal number) for each field used in the record list.
93. Database Parameters: Base Record Search Parameters dialog

This dialog allows selection of criteria for record filtering. In other words, only records satisfying the
defined search conditions would be displayed in the results list, and the others would be ignored. The
criteria set is saved and then used any time when the Record List dialog is opened. This logic
facilitates repetitive searches over a certain subset of the database records (for example, only with data
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acquired during last month). But it may also cause mistakes and complications when looking for data.
If you find that some records have suddenly "disappeared” from the database, first of all check the
search criteria.

Each edit box in the Base Record Search Parameters dialog defines one search criterion. A record
satisfies search conditions if it contains all features that have been defined. Blank fields are ignored
during search.

Here is the list of search criteria that can be defined:
ID field contains a text string that must be present in the corresponding field of the database record. If

the text defined for search is shorter than in the database, a substring is searched. Symbol case is
ignored. Blanks placing before and after the text are deleted. If the ID field in the search condition

contains " ABC ", then records containing "ABC", "abc", "AbBCXXxxXX", "xxxxxaBc",
"xXxaBCXXx" in their 1D fields satisfy this condition.
x|

D atabazes of raw data I D atabazes of processing results I Browser settings  [atabase recards search parameters |

ID:
Drate from; I - to I
Tirne from; I - ko I

Irvestigation; |

Patient: |

Patiend ID: I

Cliagnosis: |

Drate aof birth from; I - o I

S I_

Address: |

M ote |

[ Existed in the working folder
[ Backuped

0k, I OTreHa | I'IpHmEHHTbl

Date From ... - To fields define the interval of EEG acquisition dates (current year for example). To
enable automatic search by date, use DD/MM/YYYY date format.

Time From ... - To fields define the interval of EEG acquisition times (before noon for example). To
enable automatic search by time, use HH:MM:SS time format.

Investigation field contains a text string to be presented in the corresponding field of the database
record (see also ID field).



250

Patient field contains a text string (for example, patient name) to be presented in the corresponding
field of the database record (see also ID field).

Patient ID field contains a text string to be presented in the corresponding field of the database record
(see also ID field).

Diagnosis field contains a text string to be presented in the corresponding field of the database record
(see also 1D field).

Date of Birth From ... - To fields define the interval for dates of patients' birth, for example from
01/01/1950 to 31/12/1959. To enable automatic search by date, use DD/MM/YYY'Y date format.

Sex field displays patient sex (M or F).

Address field contains a text string to be presented in the corresponding field of the database record
(see also 1D field).

Note field contains a text string to be presented in the corresponding field of the database record (see
also ID field).

Check Existed in the working folder option to select only records corresponding to files located in
the working folder. Attention! Using this condition may significantly slow down the database search.

Check Backed-up option to select only records corresponding to EEG files that have been backed-up
at least once.

94. Choose Folder dialog

Choosze folder E |
Folder narme: 1] I
Canicel |
a H:
&9 WinEEGEn

é Releaze

D

= AN j

Folder
Enter folder name or browse the list to find the appropriate folder.

Drive
Choose a drive to look for the necessary folder on.
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95. Preferences: EEG Input dialog

Set options for new data acquisition in EEG window.

Amplifiers
Displays name of amplifier block the software is designed for.

1/0 Port
Choose input/output port to connect amplifier block to.

Length of Input Buffer
Choose how many seconds will be stored before starting EEG acquisition.

Preferences

EEG input | EEG windu:-wl Scale I Signalz pu:ularit_l,ll F'rintingl

Length of input buffer: | EkEEEgEE

¥ Add labels each time when frequency of photostivlation will be changed

Maonitaring style during EEG recarding Show DC walue for each channel during recording———————————
' Moving paper emulation = Don't show
" Dzciloscope emulation = Color bozes

% Color bokes with walues

[ Use large input buffer for dizplaing the data
[T Usze zave mode for data input [slawer]

[ Do not redraw EEG window afrer sensitivity changing [faster]

k. I OTrEHA [l EHEEHMTE

Monitoring Style During EEG Recording:
Choose EEG monitoring style.
Moving paper Scrolling EEG window from right to left.
emulation
Oscilloscope emulation  Redrawing EEG window from left to right. Can be used if the

computer is not fast enough to enable smooth EEG window
scrolling.

Show DC Value For Each Channel During Recording: #$[unknown item in Russian]
Choose DC component monitoring style.
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Don't Show Do not depict DC value.

Color Boxes Depict as small colored boxes.
Pucosarts MNpAMOYTOJIbHUKH, BHYTPHU KOTOPBIX BBIBOOATCA
3HA4YeHUS IIOCTOSHHOM COCTaBJ'ISIIOH_[eI‘/JI.

Use large input buffer for displaying the data
Check this button if you would like to have a possibility to redraw whole EEG window during
EEG recording when horizontal scale is changed. Otherwise only newly recorded samples will
be displayed using new horizontal scale. The disadvantage of this method is that it takes a lot of
time and can cause the acquisition errors on slow computers.

Use save mode for data input (slower)
Check this button if you would like to use save mode for EEG recording. The file header will
be saved together with new portion of data in this case. The data can be recovered in this case if
a crash of WIinEEG program or Microsoft Windows have occurred.

Do not redraw EEG window after sensitivity changing (faster)
Check this button if you would like to do not redraw whole EEG window when vertical scale is
changed. Only newly recorded samples will be displayed using new vertical scale in this case.
This is fastest mode of work. Use it if some problems with the acquisition errors on slow
computers occur.

96. Preferences: EEG Window dialog

Colors
List of window elements displayed in color. Under the list there is a button showing current
color for the selected element. Click it to call Colors dialog and to modify element color.

Grid
Choose vertical grid style for EEG window (and also for printing).
None No grid is shown or printed.
1 second step Coarse grid (1 second step).
200 millisecond  Fine grid (200 millisecond step).
step
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Preferences |

EEG input EEG window I Scale I F'rintingl

— Calors

12:07:31 1 | 2 | 3

[rid

B azelines

W aveforms

Active channel
Color labels

Test labels

Time zcale

Time zcale bext
Selected time scale

nomo I o f

1w

— Gnd
™ Maone

™ 1 gecond step
& 200 milizecond step

— Show

¥ Charnel base lines

¥ Calibration in channel names

V' User labels
k. I Cancel | Sl | Help |
Show
Check additional graphical elements to be shown in EEG window.
Channel Baselines Horizontal dashed lines showing "“zero™ level for each channel in
EEG window.
Calibration In Numbers showing gains (uV/cm) to the right of the channel names
Channel Names in the Channel names bar.

User Labels Graphic object marking EEG interval of specific interest to user.
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97. Preferences: Scale dialog

Monitor Size

Choose the display size corresponding to your monitor. Then, using the two sliders, adjust the

square size so that its width and height are exactly 30 mm. This will provide proper horizontal
and vertical screen scaling.

Use sliders to fine-tune EEG scaling on the screen.

S |
EEG input | EEG window Scale | Printing |

Manitar size——————— }

15.. — T T N R N N N N R TN R TR AT

30 % 30 mm -

k. I Cancel Ll Help
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98. Preferences: Signal polarity dialog

Preferences

[ EHREHITE:.

Signal polarity for EEG window
Select appropriate signal polarity for EEG window

Signal polarity for ERP
Select appropriate signal polarity for ERP window



256

99. Preferences: Printing dialog

Paper orientation for EEG window
Choose paper orientation for printing EEG.

Paper orientation for EEG mapping window
Choose paper orientation for printing EEG maps.

Paper orientation for spectra window
Choose paper orientation for printing EEG spectra.

Paper orientation for indices window
Choose paper orientation for printing EEG indices.

Paper orientation for ERP (ERD) window
Choose paper orientation for printing ERP, ERD and ERCoh.

Paper orientation for biofeedback window
Choose paper orientation for printing biofeedback window contents.

x

EEG inputl EEG windu:-wl Scale I Signals polarity  Frinting |

— Paper arigntation for EEG window — Printing

" Defaul " Partrait ¥ Channel names
— Paper arientation far EEG mapping window W Calibration

" Default % Partrait ' Landscape I Using memory buffer
— Paper arientation for spectra window — Calibration style

" Defaul &+ Portrait " Landscape ™ Walue only

i~ Walues and vertical bar

— Paper arientation faor indeces window

" Default &+ Portrait " Landzcape ¥ Values and calibration signal
— Paper arientation for EER [ERD] window — Line width for EEG window
" Default % Portrait " Landscape £ Thin
" Middle
— Paper arientation far biofeedback window £ Thick
" Default % Partrait " Landscape

k. I OTrEHA [pMEEHHTE

Printing
Check options for graphic elements to be printed together with EEG.
Channel names  Check this to print channel names on the left of each page.
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Calibration Check this to print conventional calibration signals showing
gains and bandwidths for EEG channels. If this option is
checked calibration will be printed on the last page
increasing selected interval by 60 mm.

Calibration style:
Choose an option defining how to print calibration.

Line width for EEG window
Choose an option defining line width for printing EEG waveforms.

100. Colors dialog

Colors

To choose a color, click the corresponding button.
101. Mapping parameters dialog

Palette:
Choose a color palette from the list. The palette encodes values displayed on the maps by color.

Mapping style |
— Interpolation method
REIFUEA (S ok olow Scale j

&+ Spherical splines

™ Barycentic

Red: |255 E:

|nterpaolation order; E
reen: (0

: Cluality

Blue: [255 = * Best

I = Diaft

[ Show electrode position

[~ Draw izopotential contaurs

Cancel |
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Slider:
Use the slider placed to the right of the color scale to choose a color for modification.

Red:
Set a value for the red component of the selected palette color.

Green:
Set a value for the green component of the selected palette color.

Blue:
Set a value for the blue component of the selected palette color.

Interpolation Method
Choose an interpolation method. Spherical splines are recommended, but barycentric
interpolation is better if few electrodes are used.

Interpolation Order:
Set interpolation order (recommended value is 2).

Quality:
This parameter defines pixel size for the maps (Best option is recommended, meaning the
smallest pixel size). If you choose Draft maps will be painted about three times faster.

Show electrode position:
Check if electrode position should be shown on the maps.

Draw isopotential contours:
Check if isopotential contours should be shown on the maps.

102. Names Of Fragments (Trials) dialog

Mame of fragments [tnialz] |

F3: IE_','ES Clozed

F4: IF'hu:utu:ustimuI.

FE&: IHiperventiI.
F&: |
F7. |
Fa: |
F: |
Fii |
F11:|

k. I Cancel

Enter fragment names in the F2-F11 fields.



103. User Label Description dialog
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Uszer label description |
M ame Type Text
1. Iﬁ I‘Jertical bar J I
2 IEhanneI IEhanneI bar J I
3 IEn:nntn:nur IEhanneI countar j I
s II:Ipen I'\-"ertiu:al label J IE_'r'ES Opened
3. |Close | etical label x| |Eves Closed
B |Photo | etical label x| |Phatostimul
[ ||'|_'r'II"'~"'En I"-.-"Eftical labe J IH_','FIE[I'-.-"EH':H
S [t | Harizontal label =] fartifact
3. ISPikE IHl:urizl:untaI |abel j ISDikE
10. |5|DW IHDriznntaI labed j |5|DW'W'-3VE

Use this dialog to define up to 10 user labels

Enter label name to be included in the Label popup menu.

Select label type. WIinEEG uses 5 label types:

Name

Type
Vertical bar
Channel bar
Channel contour
Vertical label
Horizontal label

Text

A vertical blue "transparent” bar without text.

A horizontal blue "transparent” bar without text. It highlights an
interval within one certain channel (Fp1-Ref) independent of its
position in the window. Label length is defined by the user when
creating the label.

A blue rectangular contour highlighting an interval within one
certain channel (Fpl-Ref) independent of its position in the window.
Label length is defined by the user when creating the label.

A vertical gray "opaque™ bar with text.

A horizontal gray "opaque" rectangle with text. Its vertical position
is defined by user when creating the label.

Enter label text (for a Vertical label or a Horizontal label.)



104. Photostimulation Program List dialog
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x
Duration Frequency Color Duration Frequency Color
[seconds] [Hz] [seconds) [Hz)
REVEN Increasing 6-36 Ha j 3 — B = Bath | |3 = L — Both -
3 = 0 = Both | |3 = 0 =1 |Both =
Tupe: | Rhythrni - = | 1= = = (5=
=2 =g = [z =] [Bath SNE = [ = [Ban -
Murber of flashes [flash pairs): ||j 3 = 0 = Both il [ = 0 =1 |Bath =]
Feirirmal intewal:llj— 3 = 10 = I o F = 0 =l |Baoth -
- 3 = |0 =i |Both | |3 = |0 =1 |Both <
M aximal interval: ID 3 = = [5am =l = [& = 5o =
Time interval between flashes in pair 3 — 0 — ol || E — D —|  LEY =
3 = |14 =i |Both | |3 = |4 =1 |Both -
1. Mot used =5 = o = etk = |3 = 5 =] [Bath =
2. |Mot used B = 8 = [eon ~| [z = [ = [eoh -
3. |Not used ERE = | = B 0 = | = [Both =
4 [Tt oeed 2 = I = I - = N
5_|Nntused j 3 = 0 = Both x| |9 = 0 =1 |Both [
: INt . j 3 = |0 =1 |Bath | |0 = |0 =1 |Bath <
e 3 = E = |gah =] |o = | = [Bath )
7. |Not used A = [z = [pon ~| [o = o =] [eoth -
8. [Mot used | g = o = |Bath = |o = |0 = |Eath =]
3 = E = |eoth = |o = Jo = [Both =
E = | = |eoth x| o = = [Both =]
ok I Cancel |

Photostimulation programs are used during EEG acquisition (see Input Control toolbar). There are
two types of photostimulation programs: rhythmic and flashes.

A rhythmic photostimulation program may consist of several (from one to twenty) steps. For each
step the photostimulator flashes with constant frequency and power for a certain time.

For photostimulation by single flashes, three parameters are set: number of flashes, minimum
interval and maximum interval, in milliseconds. WinEEG automatically creates and uses a sequence
of intervals with random durations within the range from minimal to maximal value defined.

Name

Select a photostimulation program to modify or enter a new name.

Type

Choose photostimulation program type: Rhythmic, Single flashes, or Pairs of flashes.

Duration

Define duration (in seconds) for each step of rhythmic photostimulation program.

Frequency

Set stimulation frequency for each step of the rhythmic photostimulation program. If zero

frequency value is set, the photostimulator will be off during that step.

Power
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Set flash power for each step of rhythmic photostimulation (if power control is enabled).

Number Of Flashes
Set the number of single flashes or number of flash pairs for stimulation by flash pairs.

Minimal interval
Set minimum interstimulus interval for stimulation by single flashes or flash pairs.

Maximal interval
Set maximum value for the interstimulus interval for stimulation by single flashes or flash
pairs.

105. EEG Bandranges dialog

Select a list of frequency bands which parameters you would like to modify.

x
List name: IDefauIt j
Mame  From[Hz] Tao[Hz] Color  Bandrange
W [oera  J15 s [ | Change |
W fTea 4 F5 I Change |
W futa 75 |ra | Change |
v [eeat 14 [0 Change |
W [eeaz  J2o [0 | Change |
W [Gavma 30 [0 | Change |
I I IEI IEI !I Change |
I | IIJ IIZI !I Change |
I I IEI IEI !I Change |
| o [ H| Change |
| [o [ H| Change |
r | IIJ IIZI !I Change |
r I IEI IEI !I Change |
| [o [0 H| Change |
" I IEI IEI !I Change |
| o o [ | Change |
Cancel |

Defines names, limits and graph colors for standard EEG frequency bands. You can define up to
sixteen frequency bands. A desired frequency band will be used in processing only if the checkbox to
the left of the frequency band name is checked.

Use List name list to select list of frequency bands.

Press a Color button to display Colors dialog.
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Press a Change button to display Parameters Of Bandpass Filter dialog changing frequency band
limits and filter parameters.

106. Parameters Of Bandpass Filter dialog

Parameters of bandpass filter |

Filter Rezponze Function Impulze rezponze
1.4 (.05
1.2
1.0
na
&
04
nz
e — -0.05 - : -
10 20 30 40 G50 BO 70 80 50 100110120 100 200 300
Filter Rezponse Function [dB] Filter responze
| 1.0
20 05/
40 ' gy
0 0.5
-l 1.0
R A S N LA a5 . . .
10 20 30 40 B0 BO 70 80 50 100110120 ' 100 200 300
Loy cut High cut

Pass [140H: 7] Pass: [200Hz 7] Type: | K aiser =

Stop: [120Hz <] Stop: [230H2 7] Order:| 384 =l
Cancel |

Define frequency limits, filter type and order. For Chebyshev filter type, also select low and high
frequency cutoffs. Filter Response Function, Impulse Response and Filter Response graphs help to
check if filter parameters you enter are adequate.
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107. Graphics Page Format dialog

Graphics page format |
M ame IStandard j
Fage size
WSidth [rarn]: | 150 Height [rmmm]: |12EI Change |
Byes Calibration
v Step of tip marks [ms]:|200 3: ™ Diraw? Left frm): |56 Top framm]: |5
v Step of tip marks [n]: |2 3: Width [mm]: (18 Height [mm]: {11
"W aveform graphic line parameters for groups
I —— . ——| . ——| <« ——

Curves list -

Fpl: <Gl <Grs <Grds <Grds
92 4 2B 21 Fp2: <Gl <Grdy <GQrde <Grds
4 27 2B 21 FF <Grr <Gr2r <Grds <Grds
a4 27 26 21 F2 <Gl <Grdr <Grdy <Grde
21 Fz <Gy <Grde <Grae <Grds
92 27 26 21 F4 <Grx <Grds <Grdz <Grds
121 27 26 21 F8 <Grx <Grds <Grdz <Grds
4 a0 2B 21 T3 <G <Grds <Grds <Grds
4 a0 2B 21 C3 <Gy <Grds <Grds <Grds

R R R M T oGl s eErds ohrds _ILI
3

ok I Cancel Change I Copy from... |

Height

=
[m]

KRIKIKIKIKRIRIKIKIR]
w0 =M e LR
o
(5}

r
=

F
%
-
o

F
e

Name
Choose a format from list or enter a new name for current format.

Page Size
Press Change button to set new graphic page size. The Page Size dialog is displayed after
calling this command. After setting new size horizontal and vertical sizes and positions of
graphs would be proportionally modified.

Axes
Customize axes output. Check axes to be displayed (X and/or Y) and set values for tic mark

step (milliseconds for X, micro Volts for Y).

Calibration
Customize calibration scale output: position on the page (in relation to left upper corner) and

size.

Waveform graphic line parameters for groups
Choose color and style for ERP graph lines for each trial group (up to four groups can be
depicted on a page simultaneously; see ERP window). Press a color-filled button to call
Colors dialog. Press a button with a horizontal line to call Line Style dialog.

Table of Graph Parameters
Each row of the table displays parameters for one graph: position (in relation to upper left page
corner), horizontal and vertical size and list of depicted curves. One graph can depict up to four
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curves corresponding to different trial groups - for only one channel. Besides, under the graph
there can be histograms (for each of four trial groups) encoding results of ERP statistical
analysis (see ERP window). For example, if "Curves List" field contains the following:

F3: <Gr1+St> < Gr2> < Gr3> < Gr4>
The graph will depict ERPs for F3 channel and for four trial groups named by means of
Averaging Groups bar. Also, a histogram of statistical significance for the first trial group
will be shown under the graph. Graphs will not be displayed for channels or trial groups absent
in the opened ERP file.
Check table rows for graphs to be depicted in the ERP window or highlight a row (rows) to
modify parameters for.

Press Change button to set new parameters for displaying graphs checked in the table. The
Parameters Of Graphics dialog is displayed after calling this command.

Press Copy From... button to copy parameters from another format selected from list. The Page Size
dialog is displayed after pressing this button.

108. Page Size dialog

Page zize |

Mﬁdm[mn¢|150
Hemm[mmlh2ﬂ

Cancel |

Enter page width and height.
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109. Line Style dialog

Line style |

Press a button to select an appropriate line style.

110. Graphics Page Format List dialog

Choose a format from list.

Graphics page formats list |

Standard
64 channel
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

] I Cancel

111. Parameters Of Graphics dialog

Rectangle
Enter graph size and coordinates of its upper left corner relatively to the upper left corner of the
page. If the graph size exceeds page dimensions, they page dimensions will be increased.

Channel
Select a channel to be depicted.

Waveforms
Choose a trial group to be depicted by each of curves on the graph (up to four groups can be
depicted) and define whether a statistical significance histogram is to be shown for the group.



266

Parameters of graphics Ed |

Fectangle

Left [ramm] I Tap [mm]; |4
“width [mrm): |25 Height [rm): |21_

Channel; I Fpl - I

Wwiaveforms

Group Significance

|<F|:| 1 j IDu:un't shu:ul.-\j
|<F|:| & j IDu:un't shnwj
|<F|:| 3 j IDu:un't shnwj
|<F|:| 4 j IDn:nn't shn:mj

k. I Cancel |

entered parameter values will be changed. For example, you can select all graphs in the table

i*: Attention!!! If you are modifying parameters for several graphs simultaneously only newly
and modify their sizes; the remaining parameters will be unchanged.

112. Running Header dialog

Enter, for example, your organization title to be printed as running header at the top of each page.

Running head |

Cancel |
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113. Final Report Template List dialog
Creates and modifies final report template list.

Use the New button to add a new final report template to the list. Final Report Template dialog will
appear.

Use Delete button to delete the selected final report from the list.
Use Edit button to edit selected final report. Final Report Template dialog will appear.

Final report template hst |

MHew [lelete Edit

Cancel |
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114. Final Report Template dialog
Enter template name in the Name field.

Enter final report text in the edit box below Name field.

Fianl report templater |
NameINEW
=
=
Carce_|

115. Setup Final Report Generator dialog

5
Editor
" Intermal [Like YW ordpad)
&+ S Wword E dit template

Rezource file

EEGFR1.RES =]

] I Cancel |

Editor
Define what editor to use.

Attention!!! MS Word can be chosen only if it is installed on your computer. WIinEEG works
only with MS Word 97 and MS Word 2000. MS Word 95 is not supported.

Resource File
Choose resource (.RES) file for final report generation.
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Edit template
Run MS Word application to modify empty final report.

116. Video recorder parameters

x|
— Main Camera
Yidea [nput Device
IP‘innau:Ie D Ad Caplure j
Yideo [nput
I‘»-"iu:le-:u Compozite j
Yideo compressor
| Microsoft MPEG-4 Video Codec 1 =l
Frames per | 25 per second j Resolutior; [352 » 288 pixels
Yidea farmat | Yideo Source |
Audia Input Device
SoundM Digital Audio |
Audio Source
Audio compreszor
| MPEG Layer-3 =l
[T would you like to capture audio™
—Additional camera
[~ ‘would you laike to capture video from additional camera?
Video [nput Device
| £4/erDVD EZMaker WDM Video Capture |
Yideo [nput
I"v"iu:len Composzite j
Yideo compressor
| Microsoft MPEG-4 ideo Codec 1 .
Frames per | 25 par second j Resalution: (320 = 240 pizels
Yideo format | Video Source |
Wideo block length: |E|I:|I:|

The parameters of main and additional cameras can be specified using this dialog/
Video input device
Select video capturing device
Video input
Select video input to which camera is connected.
Video compressor
Select on line video compressor. The compressors “Microsoft MPEG-4 Video Codec V1” or
“Microsoft MPEG-4 Video Codec V3” will be the best for many system configurations. We don’t
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recommend you to use this option with rather slow computers. Use Source button to specify
compression parameters if corresponding video capture card support on line compression.
Frames per second

Select frame rate if it is possible.
Video format

Press this button to specify parameters of video format.
Video Source

Press this button to specify parameters of video capturing.
Audio input device

Select audio input device.
Audio source

Press this button to specify parameters of audio input.
Audio Compressor

Select on line video compressor. The compressors “MPEG Layer-3" will be the best for many
system configurations.
Would you like to capture audio?

Check this button if you would like to capture audio signal.
Video block length

Specify minimal length of block of video data placed into one file. By another words each
specified seconds the old video file will be closed and new file will be created.
Attention! Please specify all parameters of Video format, Video source and Audio source carefully.
The quality of recorded signal will depend on these parameters. Unfortunately corresponding dialog
boxes are unique for each video capture and audio capture devices. Please look for information about
them in corresponding operation manuals.
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117. Equipment Configuration dialog

Amplifiers type
In this case the version and serial number of amplifiers box will be displayed.

1/0 Port
Choose COM1 or COM2 port to connect encephalograph.

start EEG input will cause error.

s_”: Attention!!! If 1/0O Port is chosen incorrectly EEG cannot be acquired and any attempt to
,-“\: Attention!!! This field can be disabled in a number of WIinEEG versions. Use button “Find”

in this case to perform automatic search of connected to computer Mitsar amplifiers.

Synchronization Port To Which a Slave Computer Is Connected:
Choose a COM port to connect a slave computer (presenting stimuli for ERP investigation) to
and specify its parameters.

Equipment configuration H

Amplifiers type: Mot rezpond!ll

1/0 port; | J

Sampling rate [Hz): | J

Parameters of Synchronization Port
Synchronization part to which a glave computer is connected: |EE|M 1

Ll L

Baudrate: |5?‘EEII:I ﬂ Murmber of bitz: |E

Parity: |N|:une j Stop bits: |4 -

Prezentation dewvice: |P5YT,&,5K

Parameters of part for external marks

|
Serial port for external marks | Mane ﬂ
=l

Baudrate: |-|-||:| j Mumber of bitz: |4

Parity: |Even j Stop bits: |4 -

Graphics acceleration
Methad: |Turn off ﬂ

[v Spnchronization with Vertical Retrace

Arocess codes

k. Cancel
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Parameters of port for external marks
Choose a COM port to connect another computer (sending external marks) to and specify its
parameters.

Presentation device
Select presentation device. The presentation device can be PSYTASK program or
EXTERNAL. Select EXTERNAL option if you would like to use Presentation program or
E-prime program

Graphics acceleration
Select the method of graphics acceleration that you prefer. Default — Turn off.

Access codes
Enter 8-characrters access codes into these fields (see above).
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Appendix 1. Final Report Generation Setup

Programming Language for Automatic Final Report Generation System

Automatic Final Report Generation dialog uses a programming language developed for the purpose
of simplifying the creation of hierarchical menus that are used for selecting specific wordings. By
means of this programming language you can develop practically any structure for calling wording-
interactive menus. The developers, however, made their aim to design as simple and convenient a
language as possible, and not to create the most perfectly general hierarchical menu system.

A source for a hierarchical menu system is an ASCII file created by any text editor and containing
information on future structure of interactive menus. When menus are created, the text is compiled
by a special compiler (FRC.EXE) that generates a resource file used by the automatic final report
generation system. The resource file name is mandatory: EEGFR.RES.

The compiler interprets menu description. If an error occurs, compiling process breaks and an error
messages is generated, containing the source line number and a brief error description. If no errors
are detected, a message about successful compilation is displayed and a corresponding resource file
IS created.

Command line syntax to call the compiler:

FRC.EXE <ACSII file name> <resource file name>
1. Basic Terms.
Basic terms used in the programming language:

A Menu is a basic automatic final report resource unit. A menu is a list of wordings united into an
entire group and showed in a window simultaneously. A menu can have an additional attribute - so-
called menu header. This is an arbitrary text shown in the top of automatic final report generation
window when the corresponding menu is displayed.

Menu description contains a list of options. An option contains: a wording to be shown and selected
in the window; text to be inserted into final report on selecting the option, and a set of commands
organizing menu display sequence.

All menus described in the system must be organized in menu blocks. A menu block is a set of
separate menu descriptions enclosed in block ... endblock brackets. In simplest cases menu
description file has only one menu block. The "block™ term is introduced into the syntax in order to
lessen description text size. It is very favorable to organize menus with wordings used more than
once into blocks. It seems also reasonable to unit logically closed pieces of a hierarchical menu
system into blocks.

2. Hierarchical Menu System Cycle.
To understand hierarchical menu system programming principles better, let us study a hierarchical

menu system cycle. First of all, just after a hierarchical menu system is called, the first block (in
order) is loaded to memory. Then, the first menu in the block is processed. All necessary information
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on this menu is read into RAM from the resource file. A wording selection window is formed
automatically, menu header (if defined) is highlighted and the control goes to the procedure
processing operator commands - by means of these commands an user can choose one of existing
wordings. After a wording has been chosen, corresponding text is inserted into final report and
processing procedure starts. In the simplest case, when there is no menu block call commands
among control transfer commands corresponding to selected wording, next menu is processed.
Control transfer commands can enable transfer to next menu in order or to miss a number of menus
described within executed block.

In a more complicated case, one more menu block is called to be executed. In this case required
block information is loaded to memory and the first menu of new block is processed. When
processing of newly loaded block menus is finished, the control transfer command corresponding to
the wording that had been selected and had caused the new menu block loading to memory. In other
words, in this case one more menu block is processed after inserting the selected wording into text
and before control transfer to next menu according to the described control transfer command
described. The system enables nested calls of menu blocks to be processed, i.e. a block can be called
to be processed from another block called beforehand to be processed. But total length of all blocks
that can be loaded into RAM is limited.

Note that processing of a menu block is finished in two cases: either after the last menu in order is
processed, or after a break control transfer command is executed. The system of hierarchical menu
processing completes its functioning when processing of the first (in order) block described in the
hierarchical menu program is finished. So if processing of any block in the program (except the first
block) is not described explicitly in control transfer commands, such a block will not be used.

Finally, menu header processing logic shall be fixed. If no header is described for next menu in
order, it does not change the header set previously. Otherwise two situations may take place. If
menus of one block are processed, their headers will be consequently replacing one another. If a
block was loaded and a menu with a header is processed, the header will be changed. But after the
block is processed completely the header defined in the block that has been previously called and is
currently being processed will be restored.

3. Language Syntax.

Notation Convention.

Common notation conventions will be used in syntax descriptions as it takes place in MS DOS and
in a number of programming languages like Assembler or C. A key word or a syntax expression not
in brackets is directly present in the program. Text in square brackets [ ] is not mandatory to be
present. Text in angle brackets < > must be present but its contents is just an example and can be
replaced with another text.

Structure of Menu Block Description.

block <Block Identifier>
<Menu Description 1>
[<Menu Description 2]
[<Menu Description 3]

[<Menu Description n]
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endblock
<Block Identifier>is a character string not exceeding 16 characters, not containing punctuation
signs (dots, commas, colons, etc). Any block must have an identifier that will be used to program
calls of this block.

Structure of Menu Description.

menu <Menu Identifier > [title "<Menu Header Text>"]
<Option Description 1>

[<Option Description 2>]

[<Option Description 3>]

[<Option Description m>]
end

<Menu ldentifier>is a character string not exceeding 16 characters, not containing punctuation
signs (dots, commas, colons, etc). Any menu must have an identifier that will be used to program
calls of this menu.

<Menu Header Text>is an arbitrary text not exceeding 60 characters, enclosed into double
quotation marks.

Menu header is not mandatory according to the notation convention.

Structure of Option Description.

"<Name>" "<Text>" [goblock <Block Identifier>] [<Transfer>],

where <Name> is a wording name indicated in the wording list window. It is an arbitrary text in
double quotation marks, not exceeding 50 characters.
<Text> is the wording text to be inserted into final report. It is an arbitrary text in double quotation
marks. Special characters can also be used:

new line - \n (line feed)

double quotation marks - \"

apostrophe - \'

backslash - \\.
goblock <Block Identifier> - call of a block to be processed,
<Transfer> - control transfer command.
There are four control transfer commands:

next - goes to next menu (default);

break - finishes block processing;

quit - stops the whole hierarchical menu processing system functioning;

go <Menu ldentifier> - starts processing the menu with the corresponding identifier.
There are several limitations for programming block calls and menu transfers:
Only a block can be called that is described in the text below the block currently processed.
A menu can call another menu only within a block, and the menu to be called shall be described in
the text below the menu calling it.
These limitations can complicate development of a user's own hierarchical menu system but they
leave out the possibility of occurrence of closed loops and therefore simplify debug of the system.

Comments
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Any text from a semicolon (;) to the end of line is treated as a comment and is not included in the
syntax analysis.

4. Example of a Hierarchical Menu Program

Here is a short example of a program showing all key words and features of the language. You can
analyze this text by yourself, and having done it, you surely will be able to create a hierarchical
menu system as complicated as you need.

block Blockl

menu Menul title "text of titlel"”

"Optionl menul™ ""\nOption insert textl menul" next
"Option2 menul™ '"\"Option insert text2 menul' break
"Option3 menul"™ "\"Option insert text3 menul™ go Menu5
"Option4 menul"™ ""\\Option insert text4 menul' quit

end

menu Menu2

"Optionl menu2'"™ "Option insert textl menu2" next
"Option2 menu2'" "Option insert text2 menu2" break
"Option3 menu2'" "Option insert text3 menu2" go Menu4
"Optiond menu2™ "Option insert text4 menu2' quit

end

menu Menu3 title "text of title3"

"Optionl menu3"™ "Option insert textl menu3" goblock Block2 next
"Option2 menu3™ "Option insert text2 menu3" goblock Block3 break
"Option3 menu3'™ "Option insert text3 menu3" goblock Block2 go Menu5
"Option4 menu3'" "Option insert text4 menu3" goblock Block3 quit

end

menu Menu4 title ™"

"Optionl menu4'™ "Option insert textl menu4' next
"Option2 menu4' "Option insert text2 menu4' break
"Option3 menu4' "Option insert text3 menu4"™ go Menub5
"Option4 menu4'™ "Option insert text4 menud4" quit

end

menu Menu5 title ™"

"Optionl menu5 ™ "Option iInsert textl menu5™ next

; "'Option2 menu5 ™ "Option insert text2 menu5™ break

; ""Option3 menu5 Option insert text3 menu5" go Menu6
"Option4 menu5 "™ "Option insert text4 menu5" quit

end

endblock

block Block2

menu Menu6 title "text of title6"

"Optionl menu6™ "Option insert textl menu6' next
"Option2 menu6'™ "Option insert text2 menu6" break
"Option3 menu6' "Option insert text3 menu6' go Menu8
"Option4 menu6' "Option insert text4 menu6" quit

end

menu Menu7

"Optionl menu7' "Option insert textl menu7' next
"Option2 menu7' "Option insert text2 menu7' break
"Option3 menu7' "Option insert text3 menu7'" go Menu8
"Optiond menu7' "Option insert text4 menu7" quit

end
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menu Menu8 title "text of title8"

"Optionl menu8'™ "Option insert textl menu8'" goblock Block3 next
"Option2 menu8" "Option insert text2 menu8" goblock Block3 break
"Option3 menu8'" "Option insert text3 menu8" goblock Block3 go Menu9
"Option4 menu8'" "Option insert text4 menu8" goblock Block3 quit

end

menu Menu9 title ™"

"Optionl menu9" "Option insert textl menu9" next

; ""Option2 menu9™ "Option insert text2 menu9" break

; "Option3 menu9™ *"Option iInsert text3 menu9™ go MenlO
"Option4d menu9' "Option insert text4 menu9"” quit

end
endblock

block Block3

menu MenulO title "text of titlelO"

"Optionl menulQ"™ "Option insert textl menulO" next
"Option2 menulQ™ "'Option insert text2 menulQ0" break
"Option3 menulQ™ "Option iInsert text3 menulQ0™ go Menull
"Option4 menulQ™ "'Option insert text4 menulQ" quit

end

menu Menull

"Optionl menull™ "Option insert textl menull" next
"Option2 menull™ "Option insert text2 menull™ break

; ""Option3 menull'™ "Option insert text3 menull' go Menu8
"Option4 menull™ "'Option insert text4 menull" quit

end
endblock

5. Limitations.

String length should not exceed 256 characters

Not more than 256 menus can be described

Total length of blocks simultaneously loaded to memory should not exceed 64 menus

Not more than 128 blocks can be described

A menu should not exceed 32 options

A menu description (including header, wording names, and texts to be inserted) should not exceed
4000 characters
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