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Introduction

The Neuron-Spectrum.NET software is intended to perform EEG acquisition and ana-
lyze the recorded EEG.

The software can restore automatically the connection with the device after the acci-
dental disconnection and continue the recording. Also, the software provides the func-
tion of automatic saving of exam during the recording with the specified time interval
which is useful for the recording of long-term EEG exams to prevent data loss in case
of emergency power down of the computer and other failures. The convenient mon-
tages manager gives the possibility to create any variant of electrode placement with
10-20 or 10-10 system using up to 256 derivations.

The software supports several users, at that the settings of one user do not impact
the settings of other users. The software provides the customizable graphical interface
which can be changed from the simple one (several main big buttons on the toolbar)
up to the complicated one which gives the full access to all the software functions.
Besides, graphic user interface option is integrated to contol the software using
touchscreen display. The software settings are very simple and convenient; they are
divided into acquisition settings and analysis settings. The use of acquisition styles
and analysis styles allows switching quickly between different software settings. It is
possible to use the acquisition wizard and the analysis wizard which allow performing
EEG acquisition, analysis and generation of reports in the automatic mode. The ex-
ams can be stored both in database (local or network) and the separate files (archive).
The possibility of the exam export to optical media in different formats is implemented.

The software allows performing the quick navigation over the recorded EEG, export-
ing the exams to EDF+ format, printing of the selected EEG fragments and all the
record.

The software provides the flexible capabilites for the reports generation. Each user
can generate any exam reports using his/her own report templates. The report tem-
plate defines the exam information to be added and its sequence. Together with text
interpretation it may include any analysis results (tables, 2D or 3D maps, graps and
hystograms). The exam reports can be stored in RTF, PDF or Microsoft Word format.



General Information about Software Operation

General Information about Software
Operation

The Neuron-Spectrum.NET runs on the Windows operating system that is why the
principle of operation with it does not differ from any other applications functioning in
the mentioned operating system. Before the digital EEG and EP system connection to
computer and starting to use the software, it is necessary to install it to the computer.
To start the operation with the software, one should run it.

1.1. System Requirements

The Neuron-Spectrum.NET software is developed for the use under control of Win-
dows 8.1 and higher. Consequently, the base requirements to the computer hardware
correspond to the requirements of the above-mentioned systems. Besides, the com-
puter should have at least one USB connector for the device attachment. For the com-
fortable operation with the Neuron-Spectrum.NET it is required to have additional
computer resources. For example, to analyze EEG in the real-time mode during the
acquisition, the additional computational resources can be required and for the more
detailed EEG review it is better to use the monitor with not less than 19 inches size.

The recommended system requirements:

e Processor: Intel Core i5 with 2 GHz clock rate and higher.

Main memory: 4 GB and higher.

Monitor: 24 inches and higher, resolution 1280x1024 pixels and higher.

Free space on a disk: 1.8 GB to install the software and 50 GB and higher to store
the exams.

USB port to attach the device.

Neurosoft Company provides the possibility to purchase any digital EEG and EP sys-
tem of Neuron-Spectrum series together with the computer. In this case, the com-
puter is completely ready to operate with the device, and all the required software is
installed. If you plan to use the digital EEG and EP system of Neuron-Spectrum se-
ries with other computer, you should first install the Neuron-Spectrum.NET software
on it. The distributive is supplied on electronic storage device (USB flash drive, CD,
etc.). Besides, during all the device operation life you can download the last versions
of the required software from Neurosoft site free of charge.

1.2. Software Setup

To install the Neuron-Spectrum.NET software, use the electronic storage device with
the software distributive. Run the distributive. If after several seconds the setup is not
run automatically, start Autorun.exe file from the electronic media. In the appeared di-
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alog box (Fig. 1.1) choose Neuron-Spectrum.NET. After that, the dialog box offering
to choose the software interface language will appear on the screen (Fig. 1.2).

) Neurosoft

Medical diagnostic aquipment

Disk Content

Acrobat Reader

PDF file viewer

Neuron-Spectrum.NET

EEG acquisition and analysis
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Software & equipment documenitation
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@ PDF Creator
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Exam samples
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neurosoft.com Exit

Fig. 1.1. Software setup.
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Fig. 1.2. Selection of software language.
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After software interface language is selected, press “OK” button to continue the setup
or “Cancel” button to deny it. If you continue the setup, the following dialog box will
appear on the screen (Fig. 1.3).

m Meuron-Spectrum.MET Setup s =

Z; Neurosoft Welcome to the
= Neuron-Spectrum NET Setup Wizard

This wizard will guide you through the installation of
MNeuron-5Spectrum . MET.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your

) computer,

(- Click Mext to continue.
e

Fig. 1.3. Welcome of setup software.

To continue the software setup, press “Next >” button. The “License Agreement” dia-
log box will appear at the screen (Fig. 1.4).

E Meuron-Spectrurm. MET Setup = =

Neurosoft

Licenze Agreement
Please review the license terms before installing
Meuron-Spectrum.MET.

Press Page Down to see the rest of the agreement.

NELIROSOFI' SOFTWARE LICENCE AGREEMENT ~
THIS SOFTWARE ("THE SOFTWARE”™) IS SUPPLIED ON LICEMCE UPOMN THE TERMS SET
CQUT BELOW BY NEURQSOFT LTD. ALL COPYRIGHT AMD OTHER. INTELLECTUAL

PROPERTY RIGHTS IM THE SOFTWARE AND ACCOMPANYING DOCUMENTATION ARE
OWNED BY MEUROQSOFT COMPAMY ABSOLUTELY,

1. You have the right to install any number of copies of this software to any number of
computers which are not connected to Neurosoft Company eguipment and only one copy

of software is to computers constantly or sometimes connected to Meurosoft Company
equipment,

2. You may not sublicense, rent or lease the Software but you may, subject to the
conditions set out below, transfer the Licence to use the Software and accompanying V]

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Neuran-Spectrum.NET.

< Back I Agree Cancel

Fig. 1.4. “License Agreement” dialog box.

To continue the software installation, press “Next>" button. If 64-bit operating system
is integrated, the dialog box offering to select the software version will appear at
the screen (Fig. 1.5). By default it is offered to install 64-bit software version. However
if you plan long-term EEG acquisition with video recording, it is recommended to use
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32-bit software version as it ensures wider range of codecs for quality video compres-

sion.

ﬂ Meuron-Spectrurn.MET Setup —

9 NEUI’OSOf‘t Select program operating mode.

() 32-bits program version

Cancel

Fig. 1.5. Request to select processor capacity.

To continue the software setup, press “Next >” button. The dialog box offering to
choose the place of the software installation will appear on the screen (Fig. 1.6). By

default the software will be

installed to C:\Program Files\Neurosoft\Neuron-

Spectrum.NETomega. To change the directory of the software setup, press
“Browse...” button and select the folder for the software setup.

ﬂ Meuron-Spectrurn.MET Setup —

Choose Install Location

i\:j)Neurosoft

Choose the folder in which to install Meuron-Spectrum MET.

dlick Browse and select another folder. Click Next to continue.

Destination Folder

Space required: 1. 7GB
Space available: 42, 2GE

@ Meurosoft, 1992-2017

Setup will install Meuron-Spectrum. MET in the following folder. To installin a different folder,

Browse...

Cancel

Fig. 1.6. Request to choose the place of the software setup.
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To continue the software setup, press “Next >” button. To return to the previous setup
step, press “< Back” button. In the appeared dialog box (Fig. 1.7) press “Install” button
to finish the software setup.

{1} Neuron-Spectrum.NET Setup — *

\./Neurosoft

Choose Start Menu Folder

Choose a Start Menu folder for the Neuron-Spectrum, NET
shortcuts,

Select the Start Menu folder in which you would like to create the program’s shortouts. You
can also enter a name to create a new folder.

| surosoftiNeuron-Spectrum. NET|

.MET Memary Profiler 4.0 ~
1C MpeanpuaTHe 8

1C MpeanpuaTie 8.2

7-Zip

ABBYY Lingvo 10 First Step

Accessibility

Accessaries

Administrative Tools

BFLab

Compumedics

ConfigTool

D-Link ]

£ Medrosart, 1992-2017

Fig. 1.7. Software installation.

In the next dialog box (Fig. 1.8) wait for the setup ending and press “Next >” button to
finish the software setup (Fig. 1.9).

m Meuron-5pectrurn.NET Setup —

Installing

:Q NEUI‘DSOft Please wait while Neuron-5pectrum.NET is being installed.

Extract: MeuroSoft. Devices. IOMEStim.resources.dll

Extract: MeuroSoft. Components. ToolStripCustomizer. resources. dll ~
Extract: MeuroSoft. Companents. Video.resources, dll

Extract: MeuroSoft.Components. WizardPlus.resources.dll

Extract: MeuroSoft. Devices. AudioSrimulatorFromFile resources. dll

Extract: MeuroSoft,Devices.BPLabMonitor .resources.dll

Extract: MeuroSoft.Devices.Bluetooth.resources.dll

Extract: MeuroSoft. Devices.EEGDevice resources.dll

Extract: MeuroSoft,Devices,ErgoDevices.resources, dil

Extract: MeuroSoft.Devices.HIDDevices.resources. dll

Extract: MeuroSoft.Devices. IOM16. resources. dil o

£ Medrosart, 1992-2017

< Back Mext > Cancel

Fig. 1.8. Process of software setup.
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£5 Neuron-Spectrumn.MNET Setup =

! L) Neurosoft  Completing the
@ Neuron-Spectrum NET Setup Wizard

Meuron-Spectrum. MET has been installed on your computer,

Click Finish to dose this wizard.

Fig. 1.9. Finishing of software setup.

If you install the Neuron-Spectrum.NET software on your computer for the first time,
the software wizard will install automatically Microsoft DirectX of 9.0c version to your
computer. At that, the Microsoft DirectX setup window (Fig. 1.10) will appear on the
screen. To install Microsoft DirectX, follow the instructions of the software wizard.

r 51

¥eranoexa Microsoft(R) DirectX(R) ‘ = "

YecTtaHoBKa DirectX

MacTep yotanosi DirectX nomMoxeT Bam yoTaHOEMTE
KomMnoHeHTeEl Direct, MpoynTaidTe NMUEHSMOHHDE
cornawerve. [na npokpyTu nonesyiTecs Knaswwed
PAGE DOWN. [Ong ycTaHoBKK NporpaMmHoro oSecneqeHma
HEoBX0QMMO MPUHATE YCNOBWA COMNAWEHMA .

MICROSOFT Direct 9.0c

SUPPLEMENTAL END USER LICENSE AGREEMENT
FOR MICROSOFT SOFTWARE ("Supplemental ELULA")

IMPORTANT: READ CAREFULLY - These Microsoft
Corporation {"Microsoft ™) aperating system components,
including any "onling" ar electronic documentation ("0S
Components”) are subject to the temms and condttions of -

o A MPHAMSID YCNOBWA OaHHOrD COrnaweHA.

" Ane NpPWHAMEH YCNOBWA A3HHOO COornaleH|A .

| Hanes = | OmaeHa

Fig. 1.10. Setup of Microsoft DirectX of 9.0c version.
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If you purchase the digital Neurosoft EEG and EP system of Neuron-Spectrum se-
ries, you get the right to update periodically the software allowing operating with the
above-mentioned digital EEG and EP system free of charge. To install the new ver-
sion of the Neuron-Spectrum.NET software, perform all the steps listed in this section
(see section 1.2 “Software Setup”). At the first run of the updated version, the software
will ask the way of user settings updating (Fig. 1.11).

Settings update I.—&J

Program has been upgraded from version 1.5.8.0 to version 1.5.9.0

Select action to update "User' settings

' Update all settings
{all your changes will be [ost)

) Combine previous settings with new settings
(all your changes will be lost)

_! Combine previous settings with naw settings
(all your changes will be saved)

@ Leave all previous settings

OK

A

Fig. 1.11. Updating of software settings.
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You can choose one of the following ways to update software settings:

o Update all settings. All the program settings will be updated. At such type of renew

all the montages, markers, functional tests, acquisition and analysis templates,
desktops created by a user will be lost. The software will look like the one just in-
stalled with the default set of montages, markers, tests, etc. All additional settings
made by a user (new montages, markers, tests, etc.) will be lost. Such type of up-
dating is required only at a pinch.

Combine previous settings with new settings (all your changes will be lost).
At such type of updating the user settings will be replaced by the default settings of
the new software version.

Combine previous settings with new settings (all your changes will be saved).
At such type of update all the settings will remain the same but the new settings
with default values available in the new software version will be added to them. This
way of settings updating is the most preferable.

Leave all previous settings. All user settings will remain the same. However, in
this case the new settings available in the new software version will be inaccessible
what is why this way of updating is not advisable.

1.3. Software Run

To run the Neuron-Spectrum.NET, it is necessary to install it first on the computer
(see section 1.2 “Software Setup”). If the software is installed, it is required to fulfill
one of the following operations to run it:

o Double-click the software shortcut Q on the desktop with the left mouse button.

e Select the software in the Start menu of the operating system: Start\All pro-

grams\Neurosoft\Neuron-Spectrum.NET\Neuron-Spectrum.NET.

e Run C:\Program Files\Neurosoft\Neuron Spec-

trum.NETomega\NeuroSoft. EEG.WPF.exe.
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1.4. Main Software Window

After the software run a user identification window will appear on the screen
(Fig. 1.12). The Neuron-Spectrum.NET software supports the operation of several us-
ers. If you started the software for the first time, enter your name. In case it is done
not for the first time, choose your name from the combo-box. If you do not want others
to work with the software under your name, enter the password. In this case, the soft-
ware will require the password each time at each next run. If you do not plan to organ-
ize the multi-user mode of operation with the software, you can check “Do not show
this window” checkbox in the bottom part of the window. In this case, the identification
window will not appear at the next software runs. To finish the identification, press
“OK” button. If you press “Cancel” button, the software run will be cancelled.

L Authorization >
User name: | DefaultUser -
Password:

[] Remember the user

! (8] .4 I | Cancel

Fig. 1.12. User identification of the software.
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On identification process completion, the main software window will appear on
the screen (Fig. 1.13).

15 Newron-Spectnum NET VetErnan] s
ngs 7

m manager
Neuron Spectrum.NET

cccccc

AAAAA

Fig. 1.13. The main window of Neuron-Spectrum.NET software.

The main software window has a traditional structure for Windows applications.
The top part of the window contains its title and window control buttons. Just after the
title, the panel of the software main menu can be seen. Using the menu commands,
you can create new exams, open the existing ones, control EEG acquisition, perform
the analysis, generate exam reports, and change the settings. Using the menu, a user
can get the access to all the software functions. The most frequently used software
functions can be placed on the toolbar buttons. The main toolbar is located under the
menu bar of the software. The Neuron-Spectrum.NET has several toolbars for
the acquisition, analysis, exam generation, etc. Each toolbar can be located in any
part of the software window according to user’s preferences. A user can also adjust
both the visibility of toolbars and the visibility, the size and the view of toolbar buttons.

The remained part of the window is occupied by the software work space. EEG review
and analysis windows, exam report managers can be located here. By default
the start page is opened when the software is run (View|Start page menu items).
The most often used commands are located in the left part of start page and the list of
latest exams opened with the software is shown in the right part.



EEG Exam

1.5. Software Exit

On software operation completion, it should be closed. To do this, it is necessary to
execute one of the following operations:

Press [ button in the top right corner of the main software window.

Use Exam|Exit menu command.

Use [Alt+X] hotkey combination.

o %

e Use button on the start page.

EEG Exam

The example of the typical EEG exam recording using the Neuron-Spectrum.NET
software is descibed in this chapter. This software should be installed on your com-
puter beforehand (see section 1.2 Software Setup) and digital EEG and EP system
should be connected to computer USB port.

1. Run the the Neuron-Spectrum.NET software on your computer.

2. After the software start, the user identification window (Fig. 2.1) will appear on
the screen. Enter user name and press “OK” button.

Ll Authorization X
User name: | DefaultUser i
Password:

[] Remember the user

! OK H Cancel |

Fig. 2.1. Identification of software user.

3. In the main software window (Fig. 2.2) press the New Exam button on the toolbar
or use Exam|New... menu command. Also to create the new exam, you can use
[Ctrl+N] key combination or the corresponding button at start page.

15
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2 Neuron-Spectnum NET (VeterananT]

7 Startpage | & Exam manager

ﬁg\jroanpectrum.NET

H
i

o

-0

Fig. 2.2. Main window of Neuron-Spectrum.NET software.

4. In the appeared dialog box enter a patient’s data (Fig. 2.3) and press “OK” button.
On the Acquisition tab you can choose the required “Current acquisition style”
from the corresponding combo-box.

e Yy
ﬂ Exam M
Patient info | Additional | Acquisition | Analysis
Folders file:
Animal's [D:

Animal's name:

Sex: Date of birth:
) Male () Female DD . MM . YVYY [18]
Species: Breed:
Client's name:
Height (cm): = Weight (kg): -~ | Picture from camera
0 = 0 = Add camera...
Department:
Diagnosis:
Standard diagnoses...
Doctor:
Assistant: Nurse:

= =
o |

&

Fig. 2.3. Entering patient’s data.

16



EEG Exam

5. After the acquisition parameters are downloaded (Fig. 2.4), press “Impedance”

button on the toolbar.

[ - 18082014 - Neuron-Spectnum NETu - -
R B e o b @ % ql o -0 | & O
e e . = [ - -
EEG X
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Fig. 2.4. The acquisition window after new exam creation.

‘0

After that, the dialog box with the results of electrode impedance measurement
(Fig. 2.5) will appear on the screen. You can place the electrodes on an animal
with simultaneous control of electrode placement quality.

Impedance [green < 25 kQ < yellow < 40 kQ < red]

a

X

Electrode
FP1 10
FP2 25
IE 10
= 10
c4 10
T4 10,1
o1 55
02 10
Al 24
A2 77

Common |02

Common ~ EEG electrodes locator

Result measurement

Impedance, Polarization,
K mV

BEEEEEEEEEE

Fig. 2.5. The impedance measurement.
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6.

10.

11.

12.

On electrode placement completion, press “Monitoring” button on the toolbar to
check EEG signal. Calm down an animal; make sure in the stability of monitoring
signal and press “Record” button on the toolbar. From this moment EEG acquisi-
tion is started, the functional test “Background test” is run automatically.

To arrange the event markers during EEG acquisition, you can use “Event mark-
ers” button with drop-down list located on the toolbar.

To finish EEG acquisition, press “Stop” button on the toolbar. The navigation over
the recording can be done with the use of the arrow buttons, mouse scroll or navi-
gator located under EEG traces. To review the analysis results during the record-
ing or after it you can open the required analysis windows using Analysis menu
item.

To prepare the automatic report, press “Report” button on the toolbar or choose
“Report by default template” using the combo-box of this button. After that the au-
tomatic report will be generated.

If the printer is connected to your computer, you can print the exam report using
“Print” button on the toolbar. Also you can print EEG traces using main menu
commands.

To save the exam, press “Save” button on the toolbar.

To close the exam, press “Close” button on the toolbar.



