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1. Introduction

The HBI database was developed to help researchers perform both conventional and quantitative
EEG and quantitative ERPs studies.

The HBI database is build in WIinEEG software option but distributed separately. This allows any
user of Mitsar-EEG systems upgrade it software by HBI database (the procedure of installation of HBI
database see below). The description of WInEEG software (as PSYTASK software) can be
downloaded from Mitsar site: http://www.mitsar-medical.com/printabledownloads.htm

The HBI database includes the results of processing more than 3000 EEG recordings collected
from more than 1000 health subjects with age from 7 to 89 years old.

EEGs were recorded at 7 different conditions: Eye Opened, Eye Close tasks and during
performing 5 different tasks using for ERP analysis such as Visual Continuous Performance Task
(VCPT), Auditory Task, Reading Task, Mathematical Task and Missmath Negativity Task.

The HBI database includes the average spectra, average coherence, average event related
potentials (ERPs) and their variance computed for three different referents: linked ears referent,
average referent and weighted average referent. The next tables include the numbers of studies that
were average for each condition and age.

1. Spectra for Eye opened and Eye closed condition

Eye opened Eye closed
Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent

7-9 40 40 32 43 43 28
10-11 49 48 40 49 49 37
12-13 65 63 51 61 62 50
14-15 50 50 49 47 46 43
16-17 59 58 58 59 59 59
18-19 62 61 62 64 63 64
20-21 61 61 61 56 56 56
22-23 44 44 45 43 44 42
24-25 56 54 55 52 53 50
26-30 34 36 35 33 33 33
31-35 24 26 26 25 26 26
36-40 37 38 38 38 38 38
41-45 57 59 59 59 58 57
46-50 52 52 52 52 52 52
51-55 57 56 56 54 54 54
56-60 39 39 39 39 39 39
61-65 25 25 24 25 25 24
66-70 38 38 38 38 38 38
71-80 36 36 37 37 37 37
81-90 10 10 10 10 10 10
Total 895 894 867 884 885 837




2. Spectra and ERPs for Visual Continuous Performance Task

Spectra ERPs

Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent
7-9 61 55 46 50 45 35
10-11 61 60 55 58 51 46
12-13 65 63 58 63 63 56
14-15 54 52 52 50 46 43
16-17 58 58 58 57 57 57
18-19 65 64 65 63 62 61
20-21 45 45 45 42 43 42
22-23 38 36 36 36 34 33
24-25 47 46 46 46 45 45
26-30 35 34 34 34 32 33
31-35 25 23 25 23 23 23
36-40 39 36 38 37 36 36
41-45 57 56 55 57 56 55
46-50 52 50 51 49 49 47
51-55 56 54 55 53 51 51
56-60 38 36 38 38 36 34
61-65 23 23 21 23 23 21
66-70 39 37 38 37 37 37
71-80 35 35 35 35 35 35
81-90 11 11 11 10 10 10
Total 904 874 862 861 834 800
3. Spectra and ERPs for Auditory Task

Spectra ERPs

Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent
7-9 44 42 31 12 13 10

10-11 49 49 44 40 40 34
12-13 61 62 53 54 57 43
14-15 51 51 50 42 42 40
16-17 58 57 57 55 56 56
18-20 64 64 63 64 63 62
21-30 58 58 59 58 58 59
31-40 47 48 51 48 48 48
41-50 91 94 95 91 93 91
51-60 82 85 82 82 84 81
61-70 57 57 57 55 57 55
71-90 38 40 38 36 36 34
Total 700 707 680 637 647 613




4. Spectra and ERPs for Mathematical Task

Spectra ERPs
Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent
7-9 26 26 25 25 24 18
10-11 43 42 40 41 40 33
12-13 55 54 50 55 54 45
14-15 40 40 40 40 39 38
16-21 30 27 30 30 27 30
22-46 24 23 23 24 23 23
Total 218 212 208 215 207 187
5. Spectra and ERPs for Reading Task
Spectra ERPs
Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent
7-9 42 41 33 27 26 21
10-11 52 51 49 40 38 31
12-13 61 61 53 48 46 35
14-16 57 55 55 50 49 42
Total 212 208 190 165 159 129
6. Spectra and ERPs for Reading Task
Spectra ERPs
Age Average Weighted Linked ears Average Weighted Linked ears
referent average referent referent average referent
referent referent
15-17 45 45 45 44 45 44
18-20 56 56 56 55 55 55
21-40 54 54 54 54 54 54
41-50 44 44 44 44 44 44
51-84 53 52 51 52 51 51
Total 252 251 250 249 249 248

The HBI database includes optionally average ERP independent components. During this
processing 19 channels ERPs for all subjects were processed and the decomposition of this ERPs to
independent components was computed. Most important and ease explained components were selected
and average by subjects for each group of age. Both average independent components of ERPs and
matrixes of transformation from ERPs to components were included in HBI database.



2. Recording conditions

The EEG was recorded by Mitsar-EEG (21-channels) system. An electrode cap (produces by
Electro-Cap International Inc.) containing tin electrodes was fitted, with continuous EEG recorded
from 19 sites (Fpl, Fp2, F7, F3, Fz, F4, F8, T3, C3, Cz, C4, T4, T5, P3, Pz, P4, T6, O1 and O2) of the
International 10-20 System (Jasper, 1958). The input signals referred to the linked ears were amplified
(bandpass 0.3—70 Hz) and sampled at the rate of 250 Hz. The additional input was used for recording
signal from special button during ERP studies. Further this signal was used for computing task
performance parameters such as reaction time, omission and commission errors.

2.1. Eye opened and eye closed condition.

The EEG was recorded continuously during both Eyes opened and Eyes closed conditions. The
duration of EEG recording for each condition was varied from 3 to 5 minutes.

2.2. Visual Continuous Performance Task

The EEG was recorded continuously during whole task. The tree types of visual stimuli are
presented in this task: pictures with animals, pictures with plants and pictures with peoples. Stimuli are
presented by pairs corresponding to trials. There are four different types of pairs: “Animal-Animal”,
“Animal-Plant”, “Plant-Plant”, and “Plant-Human”. Trials are presented at random order with equal
probability. The duration of stimuli is equal 100 ms. Inter-stimulus interval in a pair is equal to 1100
ms. Interval between trials is equal to 3100 ms. Subject has to press a button as soon as possible in
case of presentation of Animal-Animal pairs and ignore other pairs of stimuli. The total number of
trials is equal to 400. (This task is included in PSYTASK software used for stimuli presentation.)

2.3. Auditory Task

The EEG was recorded continuously during whole task. One of eight easily discriminated
auditory stimuli — four short tones (duration is equal to 100 ms) with different frequency and four long
tones (duration is equal to 400 ms) are presented every 1100 milliseconds. Inter-stimulus interval is
equal to 1100 ms. Total number of stimuli is equal to 994. There are 7 different sequences of stimuli
presented randomly with equal probability: 2 short 1 long, 3 short — 1 long, 4 short 1 long, 5 short 1
long, 6 short 1 long 7 short 1 long and 8 short 1 long. The frequency of presented tones is selected
randomly. Subject has to press a button as soon as possible in respond to long tones. (This task is
included in PSYTASK software used for stimuli presentation.)

2.4. Mathematical Task

The EEG was recorded continuously during whole task. The visual stimuli are presented by pairs
corresponding to trials. The first stimulus is arithmetical equation, the second — integer number. There
are two types of pairs: in the first the result of arithmetical equation is equal to second number, in the
second — not equal. Subject has to press a button as soon as possible in respond to first type pairs, and
ignore second type pairs. The duration of first stimulus in the pair is equal 400 ms, and second — 200
ms. Inter-stimulus interval in a pair is equal to 1100 ms. Interval between trials is equal to 3100 ms.
The total number of trials is equal to 200. (This task is included in PSYTASK software used for
stimuli presentation.)

2.5. Reading Task



The EEG was recorded continuously during whole task. The stimuli are presented by pairs
corresponding to trials. The first stimulus is a word presented visually in the screen, and second — the
same or another word presented auditory. There are two types of pairs: in the first presented words are
the same, in the second are different. Subject has to press a button as soon as possible in respond to
first type pairs, and ignore second type pairs. The duration of first stimulus in the pair is equal 200 ms,
and second is about 700 ms. Inter-stimulus interval in a pair is equal to 1100 ms. Interval between
trials is equal to 3100 ms. The total number of trials is equal to 200. (This task is included in
PSYTASK software used for stimuli presentation.)

2.6. Missmatch Negativity Task

The EEG was recorded continuously during whole task. One of two easily discriminated auditory
stimuli —the low frequency tone (1000 Hz) and the high frequency tone (1300 Hz), or one of twenty
complex auditory stimuli (the combination of five short tones with the frequency 500, 1000, 1500,
2000, 2500 ms) — is randomly presented for 100 milliseconds every 850 milliseconds. Total number of
stimuli is equal to 2000. The probability of the low frequency tone is equal to 0.8, the probability of
the high frequency tone or complex tone is equal to 0.1. Subject has to ignore all stimuli and has to
read a book or watch TV. (This task is included in PSYTASK software used for stimuli presentation.)



3. Installation

The HBI database installation consists of three important steps:

1. Installation of WIinEEG software. WInEEG software (version 2.81.21 or later) should be
installed. Latest version of WIinEEG can be downloaded from Mitsar web-site:
http://www.mitsar-medical.com

Installation of HBI database.

3. Installation of drivers for HBI database dongle.

no

3.1. Installation of WinEEG software.

To install WIinEEG program:
1. Insert the CD to the corresponding drive
2. Open folder with name “WinEEG ...”.
3. Run SETUP.EXE program.
4. Follow the instruction on the screen

Welcome to the WinEEG Setup program. Thiz
program will install WinEEG on vour computer.

[t iz gtrongly recommended that you exit all Windows programs
before rinning thiz Setup program.

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

WARMIMG: Thiz program iz protected by copynght law and
international treaties.

IJnauthonzed reproduction or digtnbution of thiz program, or arp
portion af it, may result in severe civil and criminal penalties, and
will be prozecuted ta the masimum extent possible under law.

Cancel

Press “Next” button to continue installation.


http://www.mitsar-medical.com/

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 |

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

Choose Destination Location E

Setup will ingtall "WinEEG in the following folder.

To inztall bo thiz folder, click Mesxt,

Ta inztall to & different falder, click Browse and select anather
folder.

You can chooge not ta install WiInEEG by clicking Cancel to exit
Setup.

D estination Falder

C:hMitzar W inEEG Browsze...

< Back Cancel |

Select type of Setup you prefer. Press “Next” button to continue installation.



S5elect Components H |

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

LCompanents

v Program Executables WM3E
Shared DLLs

v databaze
zoLInds 0k
Child database 0k

— Description

Space Required: A EK
Space Available: 2096832 K.
< Back Memt » Cancel

Select components you want to install. Don’t install “Sounds. Don’t install “Child Database”. Press

“Next” button to continue installation.

Select Components H |

Select the components you want o ingtall, clear the components
you do not want ko inztall,

LCompanents

v Program Executables EMN3IE
Shared DLLs

v databaze 4K
sounds e
Child database K

— Description

Space Required: 38K
Space Avalable: 2096832 K.
< Back Mewt » Cancel

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




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.

Press “Finish” button to complete Setup.

3.2. Installation of HBI database.

To install HBI database:

5. Insert the CD to the corresponding drive
6. Open folder with name “HBI Database”.

7. Run SETUP.EXE program.

8. Follow the instruction on the screen

Welcome to the HBI D atabase Setup program. Thiz
program will install HB D atabase on pour computer.

It iz strongly recommended that you exit all \Windows programs
before running thiz Setup program.

Click Cancel ta quit Setup and then cloze any programs paul
hawve running. Click Mest to continue with the Setup progranm.

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

|Inauthorized reproduction or distribution of this program, or ang
portion of it, may result in severe civil and ciminal penalties, and
will be prozecuted ta the marimum extent pozzible under law.

Cancel

11
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Press “Next” button to continue installation.

Choose Destination Location E

Setup will install HBI Database in the following folder.

Toingtall to this folder, click Mest.

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

Y'ou can chooge not ta install HE D atabasze by clicking Cancel o
exit Setup.

D ezstination Folder

C:Mitzar\HE| Database Browse...

< Back

Cancel |

Press “Browse...” button if you would like to change location HBI database. Press “Next” button to
continue installation.

Setup Type E

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

" Typical Frogram will be inztalled with the mozt common
optionz. Recommended for most users.

" Compact  Program will be installed with minimum required
optiong.

(o Etgstl:lrr;f Y'ou may chooze the optionz you want to install.
"""""""""" Recormmended for advanced users.

< Back | Mewt » | Cancel

Select type of Setup you prefer. Press “Next” button to continue installation.



S5elect Components H |

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

LCompanents

v Eve opened and eve closed 135891 K
e ALdibary tazk, 94342 K.
v WCPT 309931 K
v M athemnatical tazk, mismatch negativity a 140020 K.
— Description

Thiz component includes commanly used
dezcription of databaze and parameters for

data proceszing

Space Required: FA0Z2T K
Space Available: 2096832 K.
< Back Memt » Cancel

Select components you want to install. Press “Next” button to continue installation.

Select Program Folder H |

Setup will add program icons to the Program Folder listed below.
ol may type a new folder name, ar zelect one from the exizting
Folders list. Click Mest to continue.

Frogram Faolders:

HEID atabaze

E zizting Folders:

ABBYY Lingwa 9.0

BurndFree CD and 0DWD

BurndFree Toaolbar

Futuremark,

Guardant Developer's Kit 5 - YHIHO34
Hewlet-Fackard

HF

Irtel
b ad0 nion. com j

< Back I Memt » I Cancel |

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

13



Setup Complete |

Setup haz finizhed instaling HBI D atabase on pour computer.

Setup can launch the Read Me file and HBI Databaze. Choose
the options you want below,

Click. Finizh to camplete Setup.

Press “Finish” button to complete Setup.

14
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3.3. Installation drivers for HBI database dongle.

HBI database are protected by dongle (special electronic device) connected to USB. To open this
function it is necessary to install driver for this device and to connect dongle to USB.

1. Insert the CD to the corresponding drive

2. Open the “HBI Database dongle” folder

3. Open “Drivers” subfolder

4. Run “setup.exe”

i@ Guardant 32-bit Drivers N ] B

Bac npueeTcTBYeT MacTep ycTaHoBkM "Guardant
32-bit Drivers”

Brifiepure, cneqyer nu NepeycTaHOEMTE Mk yoankTe Guardant 32-bit Dinivers".

+ [lepeyctaHoemTe 'Huardant 32-bit Drivers'

" Ypanume "Guardant 32-kit Drivers"

OTtieHa | | [oToEn

Press “Finish” («I'oToBo») to install drivers (Right-Bottom Button).
Insert the dongle into the USB socket.

Windows will detect a new hardware.

Select Automatic search for corresponding

driver and allow Windows to install it (press button “Next”).

9. Sometimes you will need to reboot computer

10. Start WinEEG and work with HBI database.

NGO



16

3.4. Dongle remote programming.

This chapter describes the procedure of remote programming of dongle. Do not read this chapter
if you have dongle with unlimited number of comparisons with HBI database.
The remote programming of dongle consists of the next steps:

1. Insert the dongle to USB socket.
2. Run gsremote.exe utility placed in “HBI Database dongle” folder on CD. The next window

will appear on the screen:

& Guardant dongles’ remote programming x|

Guardant dongles’ remote programming

This utility allows wou ko update dangle's memory conkents in whale
or in park.

Select an ackion and press 'Mext ="

¥ Generate number-guestion For new update operation

" Process number-answer, received from software vendaor

= Bach Mexk = Cancel

3. Select “Generate number-question for new update operation” and press “Next” button.
The next window will appear on the screen:
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& Guardant dongles’ remote programming x|

Mew number-question has been generated, Please, send it to
sofware vendar

C

C 13 8B 92 E4 91 7A 51 D7 BS 54 88 E6 OF 96 BI B3 17 BS

g B5 17 FF IZ-:F'. 45 69 5

By e-mail Save Copy

= Back I Mexk = I Finish

4. Press “Save” button to save the “number-question” into the file with name “question.txt”

and press “Cancel” button to exit from gsremote.exe utility.

Send “question.txt” file to the software vendor by e-mail and wait for answer.

6. The vendor will send you the answer during a number of days. When you have received the
answer save “update.txt” file to the hard disk and continue remote dongle update operation.

o
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7. Insert the dongle to USB socket
8. Run gsremote.exe utility again. The next window will appear on the screen:

& Guardant dongles' remote programming x|

Guardant dongles’ remote programming

This utility allows wou ko update dongle's memory conkents in whole
ot in park.

Select an action and press 'Hext ="

™ Generate number-question For new update operation

¥ Process number-answer, received From sofbware vendor!

ATTEMTION! Remote update procedure is already initiated,
Generation of repetitive number-question may cause unpredickable
results!

Russian | < Back: I Mexk = I Zancel |

9. Select “Process number-answer, received from software vendor” and press “Next”
button. The next window will appear on the screen:

& Guardant dongles’ remote programming x|

Enter number-answer, received from software vendor

[

Paskte | Browse, .. |

= Back I Mexk = I Cancel |
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10. Press “Browse” button to load the “number-answer” The name of file containing “number-
answer” is “update.txt.

& Guardant dongles' remote programming x|

Enter number-answer, received from sofbware wendor

EADEFIEL 956 1207 6FEL 8ACAZCSBEDCDI0A DB G5 63 &
EF C9 584 31 1909 30 A4 ES 3A 52 ZF SE 60 3EBZ 71 42
20551397 DT F3 85 D5 1C 50 39 FF 84 C8 97 C1 9E 34 9C

Fz 8594 60 BA BO 15 6F A1 E1 4F 64 C5 40 E7 SE &4 E2 14
3975454966 B3 Y3 F3 7D C3 9C 91 AF 01 BE YO B9 YE 24
2390 38 FO 9B 3z AF 0D DB BA B6 4E 76 93 46 95 95 6E EO
484 536 01 FA9Z CO 37 94 90 1IEEA 3C 8F CC 56 C543C9

6B S5 B3I SE2ADEAS O 336536 D9 30F0 7547 Dad1F3
Bo &2 57 8F 1C ED 34 CE CF A5 ED BO 2C ES FA 7C 448 43 FD

gz CDC8 63 23 40 32 02 84 43 73 0F 5E 04 94 DA 55 C7 11

22 D4 E1 69 BD DC 04 AD 22 C5 13 0E 14 B2 54 36 A2 93 9E

DC 03 2F 3710045769 1090 1AFDCS ASE3 FL S0 FA 26

00 3F 01 45 23 E3 2CB5 21 FE F4 45 73 24 BO A2 30 7 B6

E4 2D E9 62 5C 3F 6501 C7 AE DB 57 35 64 51 10 4C 2D 56

06 E0AC 74 F4 59 11 76 9E 6D D2 Al 60 A1 1EFE 708 94 ;I

Paste |

< Back | Mexk = | Zancel |

11. Press “Next” button to start dongle reprogramming. The next window will appear on the
screen if reprogramming have completed successfully.

& Guardant dongles’ remote programming x|

CMEpaUMA YOMEWHD S3EEQLUIEHA,

= Back
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12. Press “Finish” button to exit from gsremote.exe utility.

> > > >

Warning! Do not run gsremote.exe utility between “Generate number-question for
new update operation” and “Process number-answer, received from software
vendor” sessions. This can result to “number-answer” will be invalid.

Attention! You can use the dongle between “Generate number-question for new
update operation” and “Process number-answer, received from software vendor”
sessions for opening another WIinEEG functions.

Attention! Use GuarView.exe to look at resting number of comparisons with HBI
database.

Warning! Resting number of comparisons with HBI database will be lost after
reprogramming the dongle.
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4. Using the HBI database.

There are many ways to compute spectra and ERP using different additional parameters of
processing. But there is only one way to compute spectra and ERP using correct parameters. WinEEG
program includes a number of means helps to perform processing that is compatible with database.
Each processing consists of a number of steps.

4.1. Spectra computation and comparison with average spectra database.

1. Open EEG file.

2. Change montage to “Database version 2 (Ref)” or Database version 2 (Av)” of Database
version 2 (AvW)”. Montage “Database version 2 (Ref)” correspond to linked ears referent,
Montage “Database version 2 (Av)” correspond to average referent and Montage “Database
version 2 (AvW)” correspond to weighted average referent.

[L"_*"] WinEEG - [D0000025.EEG Padrutt Roman : Eyes Opened 13:35:38] - |EI|5|
File Edit Wiew Format Recording Analysis Setup  Window Help  Language _|5'|5|

D@ -HEE] B Ar®(2-2238 |6 e ama=- w2906 LEE

J} & - u . E‘E‘ﬁ\v@l|nc|$|b H—J}||Z|vﬁ_£v||§|l(]£|1 Monopolarl [Al<-=A2]

SpeedlSD mm.f'sj Gainlmlj L j Eaaelinel D.I:II:Iu::I Feset I Lo Cut [$]|D_3 [0.53Hz Monopolarz [Al<->AZ]
J

Monopalat1-Average [A1<->82]

Monopolar2-Average [Al<-=42]
"] [ 10 | 11 12 Bipolarl [A1<->42]

Bipolarz [A1<-=82]

Fpl1-Ref Bipolar3 [Al<-=42]

-.EEZHFF :W Monopolarl [A1 [ AZ]
F7-Ref ] Monopolarz [A1 [ 42]

o0 .80

Fa-Ref |7 Monopolarl-fverage [Al | AZ]
MEZ_H,;[ E Monopolar2-dverage [A1 | A2]
G e T A N Nt el A e
100 i) J Bipolarz [AL [ AZ]

- Z”WWW Bipalar3 [AL | A2)
4 nT.,aﬂ'?f ] Monopolar 32 chan. [Al<-=42]

C3-Ref - Monopaolar 32 chan., [Al [ AZ]
mEz-Hé ] Monopolarl [&1=-=42]

mEq.H.;f . Monopolarl [A1=-=42]
. nﬂ_Héf ] Monopolarl [A1=-=42]
T ] ' ” Monopolarl [A1<-2A2]
4 nT-.Sﬂ?f ] Database version 2 (Ref)
F3-Ref 1 i Database version 2 ()

::Ez.ﬁéf g Database version 2 (At
P4Fef |2 ) Database wversion 1
“TeRer |1 NPT AL A
e
“Eaka] o
100 udem | 7

i

For Help, press F1 |L=-385.6w¢ |R=-36S.6u¥ [T[R-L]=0.000s [Fr-l= 00wy [

W54
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3. Perform eyes blink artifacts correction. Eyes blink artifacts correction can be done using one of
commands of menu “Analysis”: “Artifacts correction... or “Artifacts correction using
templates...”* commands. “Artifacts correction using templates...” command allows correct
artifacts automatically. This function works well enough in the case when it process long
duration EEG recording (longer than 120 seconds) containing good expressed eyes blink
artifacts. From the other hand “Aurtifacts correction...” function is more flexible and can be
used for any EEG recording.

[['E‘] WinEEG - [D0000025.EEG Padrutt Roman : Eyes Opened 13:35:38] - |I:I|5|
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Fel ]
4 n; H:f - JWWW {8 Compute ERD.,
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1 “54 = Jf _ BRE Compute ERGob,,
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TE-Ref J
100 \..'.? ] WW [ Compute Wavelet Coherence, .
ORef A An N A
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3.1. To correct eyes blink artifacts using “Artifacts correction using templates...” the next steps

should be done:

3.1.1. Run “Analysis-> Artifacts correction using templates” command. The “Artifact correction
using standard component topographies as templates” dialog window will appear on the
screen.

3.1.2. Select “Eyes opened” fragment from the list “Fragment”.

3.1.3. Select “Eyes blink” topography as template.

3.1.4. Press “OK” to start EEG processing. WinEEG program will automatically decompose multi
channel EEG on independent components, find the component that topography is
maximally similar to “Eyes blink” topography, calculate spatial filter (matrix) that will
suppress eyes blink component and apply this spatial filter to whole EEG recording.

Artifact correction using standard component topographies as templates ﬂ
Fragment: First word delimiter: INDne j
Eye blink. connected ears referent,
o 19 channels r
Sirnilarity: ||:|_3|:||:| Sirnilarity: Iu
Component number: |5 Component number: IEI
r r
Sirnilarity: ||:| Sirnilarity: ||:|
Component number: IEI Compohent number; |U
r r
Similarity: IEI Simnilarity: IEI
Component number: IU Component number: |U
Mumber of ikerations:
caresl_|

“Eye closed” conditions EEG recording. If you want to process other EEG recording
during “Visual Continuous Performance Task”, “Auditory Task”, “Reading Task”,
“Mathematical Task” and “Missmatch Negativity Task” you should select “VCPT...”,
“Auditory...”, “Reading...”, “Mathematical...” and *“Missmatch Negativity...”
fragments correspondingly.

i Attention! The selection of “Eyes opened” fragment is appropriate for “Eye opened” and

correction using templates”. Unacceptable results of eye blink artifacts correction

i Warning! Not all EEG recordings can be processed good enough using “Artifacts
will be observed from time to time (in approximate 3-5 percent of cases). That is why



3.2.To
3.2.1.

3.2.2.

3.2.3.

3.24.

Spatial filter parameters estimation |

Raw EEG
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the additional visual inspection of eye blink artifacts correction should be done. If
the correction of eye blink artifacts is unacceptable use “Analysis->Artifact
correction...” function to perform manual correction.

correct eyes blink artifacts using “Artifacts correction ...“ the next steps should be done:
Select time interval by vertical markers including eyes blink artifacts. The duration is time
interval should be longer than 100 seconds.

Run “Analysis-> Artifacts correction” command. The “Spatial filter parameters estimation”
dialog window will appear on the screen.

Press “ICA” radio button including to “Method” radio buttons group. WIinEEG program
will compute independent components decomposition for selected multi channel EEG
fragment. 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.

Click on Map of topographies to include (exclude) it to (from) the data set used for spatial
filter estimation.

Corrected EEG Excluded artefacts EEG compoments Topografies

e LI\

{%
m_=
=5

O D0 &0 0DHOO

LA
23714
1
25480
MWWM 22191
e
MM/WWN’ Tag1.4)
e s s g 4 2
U s A e, 14121
WMWW 12794
PR A e\ g At p0 1237
e\ Py A iy 11121
R T R T 1042.]
bl M o ol eyt 97
bt et e A Mo i BB T
Mt o i At 7E7.2
et M e A gan
st s ety 847 6

@SS 089 @0

] I~

Methad
* PC4
|G,

Current iteratior:

Save topographies |

[ Irveet filter

Cancel | Restore I

3.2.5. Press “OK” button to apply estimated spatial filter to whole EEG recording.
Click on Map of topographies to include (exclude) it to (from) the data set used for spatial filter

estimation.
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Warning! 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.

Warning! In some cases there is no possibility to select time interval for processing from
EEG record. In this case another procedure of artifact correction can be used. Select short
time interval including well expressed eyes blink artifact. The duration of time interval
should be approximately 500 milliseconds. Perform the steps 3.2.2-3.2.5 as described above
excluding the step when “ICA” radio button is pressed. In this case the decomposition of
EEG to the components will be done using singular values decomposition method. This is
not so accurate approach but it is also acceptable for correction of eyes blink artifact.

4. Mark other artifacts by “Mark artifacts” command menu “Analysis. The “Search and rejection
of artifacts” dialog window will appear on the screen.

rﬂ WinEEG - [DO000025.EEG Padrutt Roman : Eyes Opened 13:35:38] - |EI|1|
File Edit Wiew Format Recording | analysis Setup  ‘Window  Help  Language — =]
|IDS-E&[E] & B FinalReport P EE EE R - | - D R W B
Signal Parameters Chrl-ty
[P o & amEa . i S|Uar i ATS®
Speed [30mmis ¥ | Bain (180w s oo L 3 [053Hz) »| HighCut[Ha][50 | Matchll
e —
@ EEG Spectra... v
+ EE Crosscorrelations. 3 4
Fpl Fef SIEeTRbEERy M T Nl T gt
AEO A e
Fp2-Fief Sources distribution (LORETA)
1 ':!—T?'-Héf Spechra power distribubion (LORETS) W
1E0 00 deee Dipole source (BrainLock)
F3Ref WWWWM
1 ':FZ'I":;EI.IF Manlingar Analysis. ., WW
=0 O
F4-Ret Spike Detection. .. WMW
! E!?B-Héf Spike Averading
1E0 .40 L
. RT_?'ﬁ?f Rermove EOG, ., WW
CIFef Mark Artifacts... WWWW
1E0 .40 L
Cz-Ret Artifacts correction,.. FIWW%
1 REd-H;r Artifacts correction using templates. .. MWNWWWJ
1E0 .40 L
T4-Ret Bandrange filker 4
b I = T
. ,_.I.,E'ﬁ?[ [ Compute ERFL, . OWW
S Compute ERD. . AL
. L_Ez-ﬁ?f Campute EREaR, . W
P4-Ret Compute Wavelet. . WWW‘M
b I = T O
TE-Ref Compute \Wavelet Coberence. .,
1E0 . a0
4 ':Dn1l ,ﬁ ?fm Independent component spectra W
02-Ref Independent companent ERF
150 W fom
Comparison of results, ., — _|
3
|=-z85.6w |[R=-365.6u¢  [T[R-L]=0.000s R-L= 0.0y [z
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5. Define correct parameters pressing button “Load from database” and press button “OK” to start

/A

processing

Search and rejection artifackts

x|

Channels

[WFp1-Fef ¥ altage Threshold Condition Level [Lv): |1 oo
[w|Fp2-Ref

[wIF7-Ref

[W|F3-Fief ¥ Slow ‘Waves Amplitude [u‘v’]:IEEI
Ezﬂﬂeeff Frequency from:; IEI ko I'I
[w]F3-Ref

[w] T3-Ref

I C3Ref ¥ Fastiwaves Amplitude [u/}[35
Eiﬁj Frequency from: |2|:| b |35
[w]T4-Ref

[w] T5-Fef

[w]F3-Fef

[w]Pz-Ref Include interval before [ms]:  |200
?gg:: Include interval after [ms];  |200
[w]01-Fef

[w]O2-Fef

[V Clear previous set of artifact intervals
0 100 %
|0y EEG =l
ok | Cancel | Clear &l I Load from databaze

Attention! This procedure can not detect some artifacts. In this case other artifacts can be
marked manually. To do this select corresponding time interval by vertical markers and

perform command “Cut” menu “Edit”.



6. Compute spectra by command “EEG spectra” menu “Analysis”.
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The “Parameters of EEG

spectra computation” dialog window will appear on the screen.

[ rﬂ WinEEG - [DO000025.EEG Padrutt Roman : Eyes Opened 13:35:38]
File Edit View Format Recording | Analysis Setup  Window Help  Language

=lal x|
=& =]
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= R A i el e T
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Speed Gai
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> EEG Crosscorrelations. ..
Fol-Ref Spectra Density Array
AE0 . a0
Fp2-Ref Sources distribution (LORETA)
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F3-Ref
. EI?Z-HQF Monlinear Analysis. .,
b I = T O
F4-Ret Spike Detection. ..
1E0 . 408 _ _
Fo-Fef Spike Averading
AE0 0L
T3-Ref
A @Remave EDG..,
C3-Ref Mark Artifacts, .,
AE0 . a0
Cz-Ret Artifacts correction.. .
. FEA_'H;[ = artifacts correction using templates. ..
1E0 . 4804
T4-Ref Bandrange Filker 4
AE0 0L
4 ,:T.,Elﬂ?f N [P Compute ERRL,,
X ':PnB'ﬁ?f Compute ERD,..
) :ﬁzﬂ?f Compute ERCak, .
F4-Fef Compute Wavelet, .,
1E0 . 4804
TE-Ret Compute \Wavelet Coberence. .,
AE0 0L
4 ':Dn-II ,ﬁ ?fm Independent component spectra
02-Ref Independent component ERP
180 U om
Comparison of results, .,
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7. Press “Load from database” (arrow 2) button to define correct parameters for EEG power
spectra calculation. The “Select condition” window will appear on the screen.

Parameters of EEG spectra computation El

Tirne inkereal
{ Selection
+ Fragment IEyes Opened 13:35:38 =
" Full EEG file T

[T fwerage defined epoch nurmber anly

Channels: I EEG only

-

Epoch lentgh
7 1 second " 1F zeconds
" 2 seconds

~
= 4 seconds 32 zeconds
= A zeconds ™ B4 seconds

Epoch number:ll]

Overlaping Time window
" Squae
+ B0 %
" Batlett
* Hanning
r
Hone  welch

|lpper spectra frequency [Hz): |54 vI

— Artefacts elimination

™ Polinomial trends

[ Slow waves

Power of zignal: IEDU

2 -

¥ Calculate coherence

i Keep raw spectra

Bandrange: |I:|_5 - |1.25
—Additional procezsing
= Mone
" Spectra dynamics Averaging I‘I epoch j

" Calculate coherence and phase spectia

Load Save |

@

¥ Load from databaze

100%

Cancel |
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8. Select corresponding condition from the list of conditions and press “OK” button.

Select condition x|

E e Clozed
Eyez Opened
Auditany
i athematical
Reading

VCPT

Cancel |

9. Select EEG fragment for that the power spectra will be calculated using “Fragment” field
(arrow 1) and press “OK” button to start the processing. In dependence of the data and the goal
of analysis different fragment should be selected: “Eyes opened” or “Eyes closed” for EEG
recording, VCPT...”, *“Auditory...”, *“Reading...”, “Mathematical...” and *“Missmatch
Negativity...” for corresponding ERP studies.

10. Press “OK” button for beginning of data processing. The “Power spectra” window will appear
on the screen after the end of processing.



[[] WinEEG - [WinSpc2 Padrutt Roman] = x|
B File  Edit Wiew Format Recording &nalysis Setup  Window Help Language |7 5[
I -HESRE s 2RX (At |2 - 268w asme- v -FBELDERRRERE @S =23 0]¥
[P v s mEWa -2 PR|#H - ££F-[0|dr Lo @®% %8 Aff e FHE: - BFH E|
Speed [20mm/s =] Gain [1500 -] Baseline [ 0.00u =] Fieset | Low Cutls]| | HighCutHz1[e0 =] WotchHz] [45.55 =
BOuW"2
Fpl-Ref Fp2 Ref
0.0u"2
Scale
|
F7-Ref F3Ref Fz-Ref Fa-Fef Fe-ief \alus
W2 |
2600 Fil b
2400 Hoe ]
Siea
1.200 m
- Mormalization—
u T3Ref ] C3-Ref CzRef CA-Ref T4-Ref From:
w2 (T |
3600 To:
2400 BiOH: =)
1.200 Statictics
Mane 'I
I
T5-Ref P3Ref Pa-Ref P4-Ref TERef Channel
w2 FpiRet -]
2600
2400
1.200
Llw 01-Ref 02Fef
10 20 Hz 10 20 Hz
[ Deta +[J Teta +[ &z +[] Betal +[] Beta? +[J Gamme+[J -0 -0 -0 m -0 -0 -0 -0 O
O Deta +[J Teta <[] &z <[] Betal +[] Beta? + [ Gamme+] -0 -0 -0 O O O O O Hu]

For Help, press F1 [ [

[ om0

Attention! Power spectra can be displayed in “Power spectra window” in many different
forms. The additional information about functions of “Power spectra window” can be found

in “WIinEEG User manual”.
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11. Compare resulting spectra with database by command “Comparison of results” of menu
“Analysis”. “Processing results comparison” window will appear on the screen.

I [¥] winEEG - [WinSpcZ Padrutt Roman]
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12. Select appropriate spectra at left panel of dialog window (arrow 1), press “Load database”

button (arrow 2) to display content of database and select appropriate condition at right panel
of dialog window (arrow 3).

Processing results comparison

X

El- E_E G Spectra
i Muzzarell Luca [15/058/2003]

o

El- E_EG Spectra
i Epes Opened

H E_I,IEe:E: Clozed
(' Auditory

- Mathematical

- Migmatch negativity
- Reading

- WCPT

[=]- Event Related Potentialz
- Badikary

- Mathematical

- Migmatch negativity
- Reading

- WCPT

[=]- Event Related Potentialz Components
- B adikary

- Mathematical

- Mizmatch negativity
- Reading

- WCPT

Lral

Ok | Cancel | @/’ Load Database

13. Press “OK” button to do the comparison. Spectra window with differences of power spectra
will appear on the screen (see below).

computer or if dongle comparison counter is equal zero. The last condition is for

i Warning! “Load Database” button will be disabled if dongle is not connected to
limited access to HBI Database only.
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[ om0

The statistically significant differences of subject power spectra and corresponding HBI database
spectra will be marked by vertical lines place below spectra plots. Some examples are marked by

arrows 1, 2 and 3.
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Warning! Any comparison with database is possible if Investigation date
(arrow 1), Date of birth (arrow 2) and gender (arrow 3) are defined correctly

only (See “Patient card” dialog window). It is absolutely necessary to use the
next format for any date:

DD.MM.YYYY
Where DD is day, MM — month and YYYYY year. For example
01.04.1995 or 25/12/1998

The gender should be “M” or “F”.

x
[ |E'I-I:I1E D ate: I'IEHEIEHEEIEIS Tirne: |15:4E:54
=

Irwestigation: IE_','ES Opened 15:47:42 ®/

Patient Marme: |M uzzarell Luca

Patient I0: I
Diagnosis: I
Date of bitth: |17.05.1332 SEH:F
Add )= ISt. Antynierweg 7. @fhur
M ote: I n

Sampling rate [Hz]:

Record duration [hh:mm: zs]: |

Cancel |
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4.2. ERP computation and comparison with average ERPs database.

1. Perform 1-5 steps to reject artifacts similar to spectra computation

2. Compute ERP by command “Compute ERP” menu “Analysis”. The “Parameters for event
related potentials computation” dialog window will appear on the screen.
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3. Press button “Load from database” to define correct parameters for event related potentials
calculation. The “Parameters for event related potentials computation” dialog window will

appear on the screen.

Parameters for event related potentials computation il
[aroups of trialz
Mo Mame Labelz Cormrect Incomrect Arhifact
M --- o) 1 0 R
2 |apMNaoGO 2 1] 1] 1]
2 e 3 a 0 0
4. |ph 4 0 0 0
B |+ 1,2 n 1] 1]
E. 3.4 1] 1] 1]
i n 1] 1]
2. n 1] 1]
Group differences
21.4-3, 65 Choose |
— Aytifact proceszing Synchronization Subject rezponze proceszing
Lewel |1 ] Ly Type: IStimumg j Defined
Channels: |Only EEG - Stirmuluz; m Define |
Threzhaldz for channelz | Button channel: IN.:.t zelected vI Compressian: Im

Time interval befare [ms]: IEI

[T Caloulate statistical significance

Load

0=

Time interval after [mz]: IEI

¥ Use as defaul:

1003

Save J-v/ Load from databaze

| ok I Canzel |

AL

4. Select corresponding condition from the list of conditions (“Task name”) and press “OK”

button.

Select condition

x|

Avditorny
b athematical

o]

Mismatch negativity

Headini

Cancel
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5. Press “OK” button for beginning of data processing. The “ERP” window will appear on the
screen after the end of processing.

[i%] WinEEG - [Winerp1 Lutz Eveline]
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Attention! Event related potentials can be displayed in “ERP window” in many different
forms. The additional information about functions of “ERspectra window” can be found in
“WInEEG User manual”.
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6. Compare resulting ERP with database by command “Comparison of results” menu “Analysis”.
“Processing results comparison” window will appear on the screen.
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7. Select appropriate spectra at left panel of dialog window (arrow 1), press “Load database”
button (arrow 3) to display content of database and select appropriate condition at right panel
of dialog window (arrow 2). Press “OK” button to do the comparison. Spectra window with
differences of power spectra will appear on the screen (see below).

Processing results comparison X|
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8. Press “OK” button to do the comparison. ERP window with differences of ERP waveforms will appear
on the screen (see below).

computer or if dongle comparison counter is equal zero. The last condition is for

i Warning! “Load Database” button will be disabled if dongle is not connected to
limited access to HBI Database only.
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The statistically significant differences of subject ERPs and corresponding HBI database ERPs will be
marked by vertical lines place below ERP waveform plots. Some examples are marked by arrows 1, 2
and 3.
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Attention! If vertical lines using for marking significant differences were not displayed
below ERP waveform change ERP displaying format using “Setup->Graph Format”
command. The “Graphics page format” dialog window will appear on the screen. Select
“Standards +Statistics” format from the list (arrow 1) and press “OK” button.
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9. Run “Analysis->Group Info” command to display results of statistical comparison of task performance
parameters. “Results of averaging and subject response processing” dialog window will appear on the

screen.
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The statistical significance of differences for percent of omission errors (arrow 1), commission errors
(arrow 2), reaction time (arrow 3) and standard error of reaction time (arrow 4) will be displayed in

this dialog window.
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Warning! Any comparison with database is possible if Investigation date
(arrow 1), Date of birth (arrow 2) and gender (arrow 3) are defined correctly
only (See “Patient card” dialog window). It is absolutely necessary to use the next
format for any date:
DD.MM.YYYY
Where DD is day, MM — month and YYYYY year. For example
01.04.1995 or 25/12/1998

The gender should be “M” or “F”.

x
[ |E'I-I:I1E D ate: I'IEHEIEHEEIEIS Tirne: |15:4E:54
=

Irwestigation: IE_','ES Opened 15:47:42 ®/

Patient Marme: |M uzzarell Luca

Patient I0: I
Diagnosis: I
Date of bitth: |17.05.1332 SEH:F
Add )= ISt. Antynierweg 7. @fhur
M ote: I n

Sampling rate [Hz]:

Record duration [hh:mm: zs]: |

Cancel |




4.3. ERP computation and comparison with average ERP components database.
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The procedure of comparison of ERPs with ERP components database is similar to the procedure
of comparison of ERPs with ERP database except step 7.
The appropriate condition should be selected from the list of “Event Related Potentials

Components” (see below).
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The results of comparison individual ERPs with average ERP components are shown below.
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