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Installation Requirements

Environmental Requirements:

The location should have good ventilation to remove gases in the air which will either affect
the readings or cause danger to the users and patients;

There should be temperature and humidity control device to ensure appropriate test
subjects skin temperature, room temperature maintained at 20°C ~ 24°C, and humidity kept
between 20% to 80%;

The location should have controlled lighting, preferably incandescent;

There should be a shading device in the location to help achieving better results for flash-
induced EEG examinations and sleep analysis;

The location should be soundproof to prevent external noise interference during AEP
examinations;

The location should have special hand-washing station installed for the convenience of use.
All operating personnel and the patient should wash their hands before the examination to
release static electricity;

If possible, the location should be close to nerve medicine and pediatrics for convenience of
access for patients;

Make sure power switch is off when installing the device. The device should only be
switched on during examinations;

The device should be placed away from electrical instruments, high-frequency radiant point,
CT, MRI, etc. to avoid interference during examination;

The device should be kept away from moisture or water, extreme air pressure, excessive
humidity and temperature, poor ventilation and acid gas or alkaline dust during the
examination;

The device should not be used in the presence of any flammable anesthetics to prevent
voltaic arc, which may cause explosion;

This device is not suitable for use in places with chemical storage or gas chambers such as a

medical hyperbaric oxygen chamber, as it may trigger an explosion or fire.

Ground cable connection requirements of equipment:

This equipment complies with IEC60601-1 requirements;

The ground cable must be used with the supplied 3-pin power plug. Otherwise, it may cause
electric shock to the patient and the operator;

An effective connection with the potential equalization terminal should be secured for safe

grounding.
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When several medical devices are used together, all devices should be grounded at the same
place to prevent any potential differences between the devices, which may cause electric

shock to the patient and operating personnel.

Precautionary Steps

e 6 o6 o

e o o W

Before Operation

Check to ensure that the equipment is cleaned and are in good operating conditions;

Place the equipment in appropriate position;

Make sure all the cable connections and lead connections are correct;

When the device is used with other instruments, extra measures should be taken to avoid

diagnostic errors or other problems, such as making sure they share the same grounding;

Examinees should be notified that:

® Food consumption before EEG examination may affect the examination results;

® They should wash their head and hair the night before the examination

® They should stop taking medicine that may influence the central nervous system 3 days
before the examination;

® They should remain calm, as the examination is painless and has no side effects;
Children who refuse to cooperate in the examination may need to be sedated with

chloral hydrate or its equivalent.

During Operation

Both the patient and the instruments should be given sustained, careful attention;
To ensure patient’s safety, switch off the power before removing the electrodes and/or
sensors, even just to switch the electrode positions;

Patient should avoid touching the devices directly for safety reasons.

After Operation

Return all the devices back to initial position before switching them off;
Gently remove the electrode cables;

Clean the device and accessories for future use.

Other Notes:

Do not use this device for other uses than medical examinations;

If the device is connected with multiple instruments on the same patient simultaneously,
superimposed leakage current of each instrument will cause security risk. Any such
combination should be checked by relevant security personnel before being put into use;
Removable multi-jack provided with the EEG system package is strictly for use with

instruments within the original system only;
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When the system power is powered by the removable multi-jack socket with isolation
transformer, do not connect non-medical electrical equipment to the wall outlet directly;
The equipment parts that are in physical contact with human body after equipment should
be confirmed to be working in stable condition;

For instrument power supply, voltage and frequency of power supply used for this
instrument must correspond to the specifications in the manual;

EEG amplifier and electrodes for EEG system are medical electrical devices designed for use
in a clinical environment;

Maximum allowable load for removable multi-jack socket is 2500VA;

Do not connect device electrodes to other conductive parts of the device or to the ground;
Device and its attachments should be examined regularly;

New silver electrodes and silver support electrodes should be dipped in normal saline for 2
hours when used for the first time for better effectiveness; after the usage, please dip the
electrodes in normal saline.

This device does not have anti-defibrillation function, so it cannot be used together with the

defibrillator or any high-frequency surgical equipment;
When the device is used together with other equipment (such as a pacemaker or electrical
stimulation), safety of the combination should be confirmed by clinical engineers, so it will

not affect the equipment's diagnostic results or cause harm to the patient.

A Important Notes

Warning: When used with a removable multi-jack socket, the socket should not be placed
on the ground.

Warning: Switch on and run the EEG amplifier by battery when conducting EEG
examinations. Do not run the EEG amplifier by AC during examinations, because the AC
power adapter for EEG amplifier is only for recharging purpose, and any misuse may cause

electric shock hazard to the patients.

Requirements for Accessories:

All accessories used together with the device should be approved by Neurostyle Pte. Ltd. or its

authorized distributors. Unapproved device and accessories will affect the effectiveness of the

instrument as well as safety to the users and patients.

Staff Requirements:

Operators should be trained with EEG related skills and knowledge before they are allowed
to operate the equipment;

Operators should be familiar with electrical safety knowledge.
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f E Important Notes

® When the system power is supplied from an isolation transformer through

moveable jack socket outlets, non-medical electrical equipment of the system is not
available directly connected to wall socket, non-system consisting of electrical is not
available to connect with move multi-jack socket.

® Warning: it is Class lla equipment. To avoid the risk of electric shock, the
equipment must only be connected to a power supply with earth protection.

® Warning: The SIP/SOP should be connected to IEC certified device. If not, there will be risk
of external voltage on this part.

® Warning: Appliance coupler is considered as disconnected device; please do not place the
equipment in a difficult-to-operate position.

® Warning: Do not modify this equipment without authorization of the manufacturer.

® Warning: Computer, monitor and printer used with this equipment should meet national
safety standards, and the power supply to the medical equipment should be insulated
using an isolation transformer unit.

Intended Use:

Neurostyle EEG System delivers high quality EEG signals through state-of-the-art hardware and
software design, built-in impedance test module and anti-interference data transmission

technology.

Indications of Use:

Neurostyle EEG Systemcan be used for routine EEG, event-related potential (ERP) data acquisition
and analysis, as well as professional sleep monitoring using polysomnography (PSG). It also can
be used by post-stroke patients for rehabilitation through Brain Exercise Therapy Towards
Enhanced Recovery (nBETTER).

NOTE: Please refer to nBETTER Operation Manual or nBETTER Training Manual for details on

rehabilitation application.

Contraindications:

Those with the following medical conditions should be advised against undergoing the optional
ERP stimulation test module:

® Patients with cardiac pacemakers or cardiac catheterization;

® Patients with skin diseases;

® Patients with bleeding tendencies;

[ J

Patients who are susceptible to recurrent and/or systemic infections.
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User Interface

Mouse, keyboard
Portable EEG Host

Supported output devices

Windows supported printer
Input Requirements

Input impedance 21000MQ;

Noise level <0.4uV (rms);

CMRR 2110dB;

Resistance polarization voltage + 300mV;

Frequency characteristics: 0.5Hz ~ 100Hz. Error of +5% ~ -30%;

Amplifier with a light display to indicate amplifier work status;

N o vk W Nhoe

Impedance Test: Includes scalp impedance test function, impedance threshold lights on top
of EEG amplifier can be set to indicate impedance status (red or yellow means high
impedance, green means impedance is acceptably low); threshold values can be set at 5KQ,
10 KQ, 15 KQ, 20 KQ;

8. Channel Configuration: 24, 36, 48, 60 channel EEG;

9. Sampling frequency: 128Hz, 256Hz, 512Hz;

10. Interface technology: USB 2.0 interface, transmission rate 480Mb (/12Mb)/s;

11. Fiber optic modules: Work rate: <84Mb/s;

12. Precision sampling resolution: 24bit;

13. Digital low-pass filter control: 15Hz, 30Hz, 40Hz, 60Hz, 120Hz etc;

14. Digital time constant control: 0.01s, 0.02s, 0.03s, 0.1s, 0.2s, 0.3s, 1s, 2s, 3s, etc;

15. Digital zoom (from 1 to 10000 times);

Device Classification Information

According to IEC 60601-1:1988+A1:1991+A2:1995, NS-EEG-D-1 EEG System is classified as:

1. Type of shock protection Class Il-A device and USB-powered
2. Level of shock protection BF-type

3.Inlet liquid protection grade IPX0

4. Protection from defibrillator electric discharge effect No

5.Safety grade under the condition of the mixture of L
. . . . . Device is not AP nor APG type
flammable anesthetic gas with air, oxygen or nitrous oxide

6. Operation of work system Continuous operation

7.System power supply voltage AC 220V, 50HZ

8. Disinfection and sterilization methods recommended by

Applicable
manufacturer
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Device Symbols

&
ﬂ BF type equipment
~ (AC)
@ Note (please refer to the files attached with device)
| Power On
(@) Power Off
E Equipment can’t be thrown away arbitrarily
=
SN Serial No.
c € This Product meets the main requirements of the European
Directive

Disposal:

» EEG amplifier should be disposed after its product shelf life (after removing the lithium
battery beforehand).

» When a Lithium battery is damaged or fails, it should be processed together with other
batteries according to local environmental regulations, and it should not be thrown away.

»  Application Parts like electrode wire, electrodes and other accessories should be processed

in accordance with the medical waste disposal, and it should not be thrown away.

Rights and Responsibilities

Information in text is subject to change, and the details of the changes will be embodied in the

updated version. Neurostyle does not assume responsibility for any use or reliability for the

software and device which is not provided by Neurostyle or its distributors.
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Copyright Statement

Neurostyle Pte. Ltd. reserves all rights to the copyright of this publication. This manual is only for
personal use of buyers, and any part of this manual cannot be reproduced or transmitted,
including photocopying and recording in any form or by any means (electronic or mechanical)

without the written permission

€ 0123

ENISO 13485

tuv-sud.com/ps-cert
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I. EEG Hardware System Overview

Standard NS-EEG-D-1 hardware include EEG Controller, EEG Amplifier, Fiber optical cable, USB-
HDMI cable, 2 sets of AC power adaptors and power cables, electrode cables, and EEG cap.
Optional hardware includes AV Stimulator, Current Stimulator, headphones, flash stimulation

lamp, saddle electrode, DB15 cables, and PSG electrodes cables.

A. EEG Controller

NS-EEG-D-1-MB EEG Controller serves as the central interchange of the EEG system. It connects
to the EEG amplifier with the fiber optical cable, and connects to the PC via the USB-HDMI cable.

It is also the platform to connect to the optional stimulator hardware required for ERP.

Power Indicator Light

POWER

Power Switch Reset Button

Fig 1-1AFront view of EEG controller

Connect to EEG Amplifier
Connect to Speaker Via Fibre Optic Cable

o m Stimulator

®||[o —

Connect to PC Connect to Stimulator PO

via USB-HDMI cable

Fig 1-1B Back view of EEG controller
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-

Fig 1-2A USB-HDMI cable Fig 1-2B Fiber Optical cable

Fig 1-2C AC adaptor for EEG controller Fig 1-2D AC adaptor for EEG amplifier
(Narrow-tipped cable) (Large, 4-pinned tip cable)

B. EEG Amplifier

EG amplifier is the hardware to connect to EEG cap for EEG signal acquisition, and then

transmitting the data to the EEG Controller via the fiber optical cable.

- - - - - - _— 5
- . s . - - -_— “\‘
- v - - - - \
™ e -~ \“ -_

e xs - - .- e o - - - 0\

o = o O o o e 0 D o =«

o)) o) W) ) o) (W)W (O (o (o w\

o/ e/ e e ol e e ) L) ) e e

Fig 1-3 AMP EEG Amplifier

Fig 1-3 indicates the cable connections of fiber optical cable (blue head) and power cable (black),
as well as the green power button at the frontal part of the device. Note that the green power

button is for DC power supply only, and when AC power is supplied to the amplifier, the amplifier

is always on.
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P m e e e - - -

Fig 1-4 Function areas of EEG Amplifier

AMP EEG Amplifier has a few functional areas, as indicated in the Fig 1-4:
1. Area lis for connecting the required EEG channels to the EEG cap through touch proof pins.
1.1 The top right of Area 1 has an indicator LED to indicate operation status of the amplifier.
a) When device is in operation, the LED is bright green.
b) When the device battery is charging, the LED will flash in yellowish light.
1.2 Input lead cable should be connected to the corresponding positions on the amplifier.
1.3 For the first 24 channels, the lead positions are fixed; for channel 25 onwards, the
positions can be determined based on the software lead configuration.

1.4 The left part of Area 1 is an optional port for a Single-plug All-in-one electrode cable.

Fig 1-4A EEG Cap Fig 1-4B EEG Cap (worn)
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Fig 1-4C EEG Cap electrode cables Fig 1-4D EEG Cap with electrode cables
(24 cables bunched together)

Fig 1-4E EEG Cap with Electrodes Fig 1-4F EEG Cap with Electrodes
Front view (worn). Side view (worn).

Fig 1-4G EEG Cap with Electrodes Fig 1-4H Single-plug EEG Electrode cable
Back view (worn) (All-in-one)

2. Area 2 is the impedance testing control area with 2 press buttons: “ON/OFF” and “Set”. 4

indicator lights on the right to indicate impedance threshold values of the EEG channels at 5k,

10k, 15k, and 20k Ohms respectively. More details in Chapter Ill.
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Fig 1-4GEEG Amplifier in Impedance Testing Mode

3. Area 3is for PSG related functions, as displayed in Fig 1-5. Fig 1-6 to Fig 1-11 are the
connection cables for the respective PSG channels (Operation details in Chapter IV, Section
C).

Fig 1-5A Connection cable of EOG, EMG
Nr 1: Record Side; Nr 2: Reference side.
B. Airflow

CP AP

Fig 1-5 PSG Module Fig 1-5B Airflow connection cable
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D. Snoring
——
'l ) —
e >
. \_
Fig 1-5C SpO2 connection cable Fig 1-5D Snoring connection cable
E. ECG F. Respiration, Body position

A f }
am, B /
\_;))
Fig 1-5E ECG connection cable Fig 1-5F RESP, Body position connection cable

C. Audio and Visual Stimulator

Audio and Visual Stimulator (AV Stimulator) is an optional hardware for audio and visual
stimulation in the ERP module.

The rectangular LED indicator at the middle is the power indicator of the A/V stimulator. The
channel ports from left to right are for connecting flash stimulation lamp, video display and
headphones. The indicator above the respective ports will be lit when activated, particularly
during the AEP, VEP and P300 examinations.

AV Stimulator is connected to the rest of the hardware system via a DB15 extension cable.

- - -
— o - -

o o —— -

~ 7’

Flash Goggles A i’g:ulator Port for Monitor Headphones port

Fig 1-6A - AV Stimulation Controller (Front View)
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|
) | Contorl Port

ouT

@

2
Fig 1-6B - AV Stimulation Controller (Back View)  Fig 1-6C - Audio Stimulation Headphones

NOTE: While connecting multiple AV stimulators is possible, it is not advisable as the
configuration may confuse the program and crash the application system.

NOTE: For VEP, connect to a monitor instead for displaying various visual patterns.

D. Current Stimulator

Current Stimulator is an optional hardware for current stimulation in EEG/ERP examinations.
The rectangular LED indicator at the middle is the power indicator of the current stimulator.
The channel port is for connecting to saddle electrode for current stimulation in ERP
examinations. Current Stimulator is connected to the rest of the hardware system via a DB15

extension cable.

=]
ool POWer

— Current Stimulator Port

| ouT )
Fig 1-7A - Current Stimulation Controller Fig 1-7B - Current Stimulation Controller
(Front View) (Back View)
> —
# \ it "\)g » i
y ) (2 ﬂﬁ
/ . < L
. . o — - R
N\

o 4 ) /r

Fig 1-7C Saddle electrode (Bar Type) Fig 1-7D Saddle electrode (Felt Type)

NOTE: While connecting multiple current stimulators is possible, it is not advisable as the
current stimulators cannot be differentiated by the program, and is hence unable to generate 2
current stimulation programs simultaneously.
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E. Flash Stimulation Lamp

= Desktop Flash Stimulation Lamp

Fig 1-8 Flash Stimulation Lamp Module

Flash Stimulation Lamp module is an optional module for non-ERP users to conduct flash
stimulation on EEG subjects.

1. Hardware connection

a. The Flash Stimulation Lamp module comes with a Flash Stimulation Lamp, Flash
Stimulation Lamp Controller, USB cable (AA interface), and a Signal Control Cable.

b. Connect the Flash Stimulation Lamp to the Flash Stimulation Lamp Controller with the
Signal Control Cable, and then use the USB cable to connect the controller to the
computer.

c. If the computer is switched on, it should detect the new hardware right away and
proceed to hardware driver installation.

Fig 1-9 Flash Stimulation Lamp module connected to a laptop computer
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2. Steps for flash stimulation lamp controller driver installation are covered in Chapter Il
Section D (page 24).

3. Steps for flash stimulation lamp controller driver operation are covered in Chapter IV Part
D (page 47).

F. EEG Hardware Configuration

The EEG system connection is shown below:

) Power Switch
4-Pin Power Cable (Press 2 sec to On/Off)

AT ——
Optic Fiber Cable )
(Connect to Controller)

Fig 1-10 Connection for EEG Amplifier

1. Fiber optic serves to connect between EEG Controller and EEG Amplifier. The indicator light
beside the connector will light up when the connection is made correctly.
2. USB-HDMI connector connects the EEG Controller to the PC in order to access EEG data from

the EEG Amplifier.

Fig 1-11 Standard EEG System parts (with Flash Stimulation Lamp)

COMPANY CONFIDENTIAL




EEG System Training Manual

Fig 1-12 Standard EEG System parts (with ERP Modules at left)
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Il. Installation and Configuration

A. Software Installation Requirements

The following are the specifications to install and use the EEG system. For any equivalent
substitutes, it is advisable to check with the supplier beforehand.

£7 Windows 7
Operating System 32-bit 64-bit

Memory (RAM) 1GB or Higher 2GB or Higher

Processor (CPU) 1 GHz (x86) Processor or faster 1 GHz (x64) Processor or faster

Hard Disk 128GB or more

Display Card Microsoft DirectX 9 graphics device with WDDM 1.0 or higher driver
Software Microsoft Word (2003 or better)

Printer Color Inkjet printer Recommended

2% Windows' 8
Operating System ‘ 32-bit 64-bit
Memory (RAM) 1GB or Higher 2GB or Higher
CPU 1 GHz or faster with support for PAE, NX and SSE2
Hard Disk | 128GB or more

Display Card Microsoft DirectX 9 graphics device with WDDM driver or higher
Software Microsoft Word (2003 or better)

Printer Color Inkjet printer Recommended

B. Software Installation Procedure

1. To begin, insert the installation CD that is available in the EEG System package into the
computer. If the CD cannot be found, please request for technical support from the supplier.
2. Double-click “NS-EEG Setup.exe” program in the installation CD, and a pop-up installation

interface will appear:

COMPANY CONFIDENTIAL




EEG System Training Manual

S5

-
&%) NS-EEG Setup

Welcome
Welcome to the installer for NS-EEG 1.5.

It is strongly recommended that you exit all Windows programs
before continuing with this installation.

If you have any other programs running, please click Cancel,
close the programs, and run this setup again.

Otherwise, click Next to continue.

[ cones ]

3. The installer will prompt you on License Agreement, User Information, Installation Folder,

and Shortcut Folder. Choose to accept the License Agreement and proceed with default

settings in C: drive whenever you are prompted and the installation will be completed within

minutes.

4. “NS-EEG” folder will be created in the designated installation folder (default folder C:\) after

installation is complete.

B ns-£6G Setup_ -

License Agreement
Please read the following license agreement carefully.

IMPORTANT-READ CAREFIILLY: This Neurostyle Pte Lid("Neurostyle ") License Agreement
({"License” or "Agreement”) is a legal agreement between The end user (either an individual or r
an entity, who will be referred to in this License as "You" or "Your") and Neurostyle forthe i
use of software applications, and which may include associated media, printed materials, and
other components and software modules including but not limited to software ("Product”). The
Product also includes any software updates and upgrades that Neurostyle may provide to You
or make available to You, orthat “You obtain after the date You obtain Your initial copy of the
Product, to the extert that such items are not accompanied by a separate license agreement
orterms of use. BY INSTALLING, COPYING, DOWNLOADING, ACCESSING OR
OTHERWISE USING THE PRODUCT, YOU AGREE TO BE BOUND BY THE TERMS OF
THIS NEUROSTYLE LICENSE AGREEMENT. IF YOU DO NOT AGREE TO THE TERMS
OF THIS AGREEMENT YOL HAVE NO RIGHTS TO THE PRODUCT AND SHOULD NOT
INSTALL, COPY, DOWNLOAD, ACCESS OR USE THE PRODUCT.

@ i agree to the terms of this license agreement;

() | do not agree to the temms of this license agreement

) NS-EEG Setup

User Information
Enter your user information and click Next to continue.

[ <Back | [ mees ][ concel

Name:

Company:

License Agreement

User Information

£ NS-EEG Setup

Installation Folder
Where would you like NS-EEG to be installed?

The software will be installed in the folder listed below. To select a different location, ether type in a
new path, or click Change to browse for an existing folder.

Install NS-EEG to:
CANS-EEG

Space required: 56.0 MB
Space available on selected drive: 61.13GB

) NS-EEG Setup

Shortcut Folder
Where would you like the shortcuts to be installed?

The shortcut icons will be created in the folder indicated below. f you don't want to use the default
Folder, you can either type a new name, or select an existing folder from the list.

Shorteut Folder:
NS-EEG -

@ Install shortcuts for cument user only
(©) Make shortcuts available to all users

[ <Bak | [ Hes | Cones

Installation Folder
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&%) NS-EEG Setup

Ready to Install
You are now ready to install NS-EEG 1.5

The installer now has enough information to install NS-EEG on your computer.

The following settings will be used:
Install folder: CANS-EEG

Shortcut folder:  Neurostyle

Please click Next to proceed with the installation. |

[ <o | [THet> 7] [ Concel |

&%) NS-EEG Setup

Installation Successful
The NS-EEG 1.5 installation is complete.

Thank you for choosing NS-EEG!

Please click Finish to exit this installer.

Ready to Install
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C. EEG Driver Installation

NOTE: For Windows 8 OS, do the following steps to install the driver (For other older OS, skip to

step 8 or page 23).

1. Move the mouse to the bottom right corner of the screen in order to bring up the five icons
on the right side of the screen. Click on the lowest [Setup] icon, and when the computer
settings menu opens up, click [Change PC Settings] at the bottom right corner to open the

PC settings menu;

Settings

PC settings

Control Panel PC and devices
Personalization Accounts
PCinfo OneDrive
Help Search and apps
Privacy
Network
Time and language

Ease of Access

NS_Fibre

Update and recovery

Notifications Power Keyboard

Change PC settings B
Control Panel

2. At the left menu of the PC Settings, select [Update and Recovery] to open Update and
Recovery interface;
3. Select [Recovery] at the menu on the left side screen to bring up 3 sets of options. Click

[Restart now] under the ‘Advanced Startup’ section to restart the computer;

® Update and recovery Refresh your PC without affecting your files

If your PC isn't running well, you can refresh it without losing your photos, music, videos, and

s other personl files

Get started

File History

Recovery Remave everything and reinstall Windows

If you want to recycle your PC or start over completely, you can reset it to its factory settings

Get started

Advanced startup

Start up from a device or disc (such % a USB drive or DVD), change your PC's firmware settings,
change Windows startup settings, orffestore Windows from a system image. This will restart
your PC_

Restart now
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4. In the startup options screen, click [Troubleshoot] to open the Troubleshooting interface,
and then select [Advanced Options].
5. From the Advanced Options menu, select [Startup Settings], and then click [Restart] to open

the startup settings interface;

®© Troubleshoot

Choose an option

Refresh your PC
f your PC isn't running well, you can
refresh it without losing your files

Turn off your PC

Reset your PC

If you want to remove all of your files,
you can reset your PC completely

Trouble
i cen Advanced opticons

© Advanced options

1mand Prompt

Startup R

6. Inthe Startup Settings, input "7" with the keyboard. The computer will be restarted;

Startup Settings

Press a number to choose from the options b

1) Enable d

2) Enat

6) Enat
7) Disable
8)D

Press F10 for more options

Press Enter to return to your operating

7. The rest of the steps for installation on Windows 8 OS should be similar to older OS. If the
steps earlier are not done, the driver installation will be stopped by the OS.
Open the Device Manager (one way is to right-click “Computer”/”This PC” and select

“Manage”, and then select “Device Manager” from the left menu).
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9. Connect the EEG hardware to the computer. “Unknown Device” should be detected by the
computer. To resolve that, right-click the “Unknown Device” and choose “Update Driver” to

open the driver installation wizard.

= | This PC
I Computer View
. w - :' L,:. @ Uninstall or change a program
= J - 18 System properties .
s Open Rename Access Map network Add a network  Open Contro WlndOWS 8
media drive v location Panel _v.“n‘ Manage
Downloads ! D & Documents
3 Manage

Recent places
Manage storage, events, task

scheduling, services, and more.

lﬂ L Music
Windows 7
| i T

Documents | A Computer Management i

File Action View Help
Pictures -

7
Recent ltems A Computer Management (Local 4 g Bri-3
= Fl '[f‘!; System Tools - g8 Computer
| Computer > @ Task Scheduler » - Disk drives
> Event Viewer - B Display adapters
w Uisplay adap

NEWEH Al @) Manage » @ Shared Folders > ety DVD/CD-ROM drives

-,:H Floppy drive controllers
- - Hanbang DVR Class
>-&3_‘3 Human Interface Devices

Connect T Map network drive...

Disconnect network drive...

b -y IDE ATA/ATAPI controllers
Control £a Show on Desktop > T4 Services and Applications b-ED Keyboards

b JE!, Mice and other pointing dey
Default Prd Rename » =] Modems

- A Monitors

Properties

- - Network adapters

10. In the Driver Installation Wizard, select "Browse my computer for driver software", and
then click “Browse” under “search for driver software in this location” and set the path as
"target path: \NS-EEG\UsbDriver x86x64\". Then click "Next".

11. The system will start to install driver automatically. If the dialog frame of "Hardware
installation" pops up, click "Continue anyway".

54 Windows Security @

@] Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

12. Click “Ok” to finish installation. The new hardware should be found under “Universal Serial
Bus Controllers’ as ‘Neurostyle Device (x86x64)’.
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b /M Systern devices

a ﬂ Universal Serial Bus controllers

..... § CA-200

----- a Intel(R) ICHY Family USE Universal Host Controller -
----- a Intel(R) ICHY Family USB Universal Host Controller -
----- a Intel(R) ICHS Family USB Universal Host Controller -
----- a Intel(R) ICHS Family USE Universal Host Controller -
----- a Intel(R) ICHY Family USB Universal Host Controller - 2938
----- a Intel(R) ICHY Family USB Universal Host Controller - 2939
----- a Intel(R) ICH3 Family USB2 Enhanced Host Controller - 2034
----- a Intel(R) ICH3 Family USB2 Enhanced Host Controller - 203C
..... § Neurostyle Device (86x64)

----- i USB Mass Storage Device
& ISR Boot Hub

2934
2935
2936
2937

NOTE: If there is a yellow “!” mark on the
icon, uninstall the driver along with the
driver software, and then click “Scan for
hardware changes” to reinstall the
hardware driver (you can choose to skip
checking from windows update to quicken
the process). Repeat this until the yellow
mark no longer appears.

D. Flash Stimulation Lamp Controller Driver Installation

6.

Connect the flash stimulation lamp controller to computer by USB cable (AA interface). The

computer will detect the new hardware and look for the corresponding driver automatically.

If the auto-installation fails, open the Device Manager to find a new ‘Unknown Device’.

Right-click on it and click “Update Driver’

" to open the driver installation wizard.

.M Monitors

SN v VP

4 -5 Other devices
¢ be[Jm Unknown device

_
P

o X Parts (COM & LPT)
- 2} Processors

> -d Sound, video and game controllers
» M Systermn devices

In the Driver Installation Wizard, select "Browse my computer for driver software", and

then click “Browse” under “search for driver software in this location” and set the path as
"target path: \NS-EEG\UsbDriver x86x64\". Then click "Next".
The system will start to install driver automatically. If the dialog frame of "Hardware

installation" pops up, click "Continue anyway".

Click “Ok” to finish installation. The new hardware should be found under “Universal Serial

Bus Controllers’ as ‘Neurostyle Flash (x86x64)’.

&= Device Manager ————

File Action View Help

e« @ EI HE

8| 2% B

» 75 Ports (COM & LPT)

b 2} Processors

b -% Sound, video and game controllers

b M| Systermn devices

a- ﬂ Universal Serial Bus controllers

..... § CA-200

----- a Intel(R) ICH3 Family USB Universal Host Controller -
----- E Intel(R) ICH3 Family USB Universal Host Controller -
----- a Intel(R) ICHS Family USB Universal Host Controller -
----- a Intel(R) ICHS Family USB Universal Host Controller -
----- a Intel(R) ICHS Family USB Universal Host Controller - 2938
----- E Intel(R) ICH3 Family USB Universal Host Controller - 2039
----- E Intel(R) ICH3 Family USB2 Enhanced Host Controller - 2934
----- G Intel(R) ICH3 Family USB2 Enhanced Host Controller - 293C
----- § Neurostyle Device (xi6x64)

..... § Neurostyle Flash (x86:x64)

----- E USE Mass Storage Device
2 1ISE Boct Huk

2934
2935
2936
2837

If there is a yellow mark on the icon, uninstall the driver along with the driver software, and
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then click “Scan for hardware changes” to re-connect the hardware and reinstall the
hardware driver (you can choose to skip checking from windows update to quicken the

process). Repeat this until the yellow mark no longer appears.

E. EEG Serial No. Registration

After completing NS-EEG software installation, a desktop shortcut for NS-EEG
software will be created, as shown on the right. Double-click the “NS-EEG” icon

to launch the NS-EEG software.

M5-EEG

NOTE: The first time the EEG software opens, a system message about sampling rate may
appear. To handle that, click “Setup”->"Display and Sampling", and then change the "Sampling
Frequency" and click “OK”. After this, the system message will not appear again.

Registering the EEG amplifier serial number into the software is important to make sure that EEG
amplifier is the only one recognized by the software, so the software will not confuse its input
with other EEG amplifiers or machines in the vicinity.

1  Double click icon "NS-EEG.exe" on the desktop to open the main interface of the software,

as shown in Fig 2-1.

5 EEG by NeuroStyle Pte Ld
ata Directory:
J USER:

Case Info
Name: Case No:
Sex: Hosp No:
Age: Department:
RJL Hand: ‘Ward: Record Time:
Status: Bed No: EEG Channel:
Physician: Doctor: Video Mon:
Diagnosis Info
Clinical Diagnosis:
EEG Diagnosis:
Map Diagnosis:

- Drug Status:
Disease History:

oW, Note:
Report Templates Settings
Select Template: Impedance Setup
GG = EEG Status: @]
Add Modify Delete i
Eeraliiod Help ‘ Version | Exit
NUM 16:34:34

Fig 2-1 Main Interface

2 Click "Setup" button at lower right to open the system setup interface (See Fig. 2-2), and

then click "Leads Edit" button under [Leads and Template Settings] tab (third tab) to open

the leads edit interface (Fig 2-3).
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2 System Setvp

Leads Edit

Revise Reviev print teaplate
Revise AP print template

Help.

o | | Cancel

Case Lists | Displey and Sanpling| [eads ond Template Settings [Fvent Settings

Fig 2-2 System Setup

NOTE: If the message “Unsupported operation is attempted” appears, close the NS-EEG

application and open Windows Explorer to where you installed the NS-EEG software (...\NS-

EEG\BIN) and find “SetupOcxC.bat”, right-click it and choose “Run as Administrator”. A

message “DIIRegisterServer in C:\temp06\msflxgrd.ocx succeeded” should pop up. Open the

application and try again, and the problem should be resolved.
3

Click "Config" button at the top right corner, and a dialog asking for password will appear.

Input the password “ns201508”", Single-click "OK" button to enter the Engineering

Configuration interface as shown in Fig 2-4.

At the Engineering configuration interface, click on "Serial No." button to open a window of

EEG serial numbers, shown in Fig 2-5.

& Leads Edit-Montage.

ER e = cofigua [

Present lead  |NOHL

E=
netz
Bt

Fig 2-3 Leads Edit
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& Engi. Config =)
Default Confi | save | it (Serial o Version |
Serid o [rw0013 =] [EH G ¢ fdtiparanter I =]
EEG Leads Configwration P56 Parancter Setup
Date Sowce  Baseline Gain Dats Sowree  Baseline Gain Dats Sewrce  Bazeline Gain
| | B | | : | |
1 =3 = femon 2 =3 = powwn BosL:  [6@8e = e+
k] = = wom = @ = = o = moer:  [6388 = fewoon =
5 G = [feon 6 == = pown FLOK G = e+
7 = = wom = 8 = = o = swrz:  [6388 = fewoon =
% G = [feon 10 == = pown BCG: G = e+
1 = = wom = 12: = = o = me1:  [63E = fewoon =
13: G = [feon 14 == = pown EMG2 G = e+
152 = = wom = 16: = = o = BIGa: = = fewoon =
173 fBase j f2. 380000 j 18: feage j f2. 380000 j Respl fBase j 2. 380000 j
19 fBasa = fwom = 20: = = o = Repr  [5388 = [woom =
21; G = [feon =3 == = pown sP023 G = e+
23 = = fwom = 20 = = o =
: | | : ) |
25: = = [eemon 26: = = wwn
27 = = fwom = 28 = = o =
: | | B ) |
29: = = [eemon £ = = wwn
ar: == = oom < az: =3 = [eon =]
: | | . ) |
£ = = [eemon £ = = wwn
as: == = oom < 3 =3 = [eon =]
. | | B ) |
a1 fpaa = [eaoom = = = fason
a8: == = oom < 10 =3 = [won

Fig 2-4 Engineering Configuration

Serial No. ==

Seria | Config

00100095 32CH EEG + Multi. .
13390013 48CH EEG + Multi. .

Serial Fa
Config Z4CH EEG hd

Add Serial Ho.
Exit

Fig 2-5 Serial Number addition

5 Input the EEG serial number based on the EEG Amplifier label (e.g. if serial no. label writes
“ED1-12345678”, input “12345678” here) and select a channel configuration according to
the hardware purchased. If PSG is included in the hardware, make sure the channel
configuration selected includes “Multi-parameter” option as well. Click "Add Serial No." to
complete the serial number registration.

6 If the serial number inputted is incorrect, the amplifier will not be recognized by the
software system. To correct it, click on the incorrect serial number and click on "Delete
Serial No." to remove the incorrect entry.

7  After registering the EEG serial number, exit the EEG list window and Engineering

Configuration interface to return to the Leads Edit interface.
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F. Leads Configuration

1  EEG leads can be configured from the Leads Edit/Montage Interface (See Fig. 2-3) accessible
from the system setup. The configurations may differ slightly based on the EEG type selected
and the inclusion of multi-parameters.

2 Click on "Hardware Configuration" button to enter interface of data source addition as

shown in Fig 2-6.

Leads Edit (e
Hardware Configuration: Data Sourc|Electrode b i‘
- [~ MultiParameter: 1
T NULL 2
\ 3
Fpi 4
5
6
7
8

29
Clean out | Save Exit 30 j

System Default| Delete Data Source

Fig 2-6 Hardware Configuration

3 Insert the name of hardware configuration plan in the textbox at the top left corner, and
choose whether to add multiple parameters (i.e. PSG parameters) in the plan by checking
the box beside the textbox.

4  Click on the electrode names in the leads diagram to add the leads into the list at the right.
This will be the basis of EEG leads configuration.

5  Click "Save" after setup of electrodes is finished, and the hardware configuration plan will be

saved; or click “Exit” to discard the plan and close the window.

WARNING: Do not change any existing hardware configuration plans without guidance, or

the software may not work properly.

NOTE: We recommend configuring based on International 10-20 System for the first 20

EEG channels in any hardware configuration.

Back at the Leads Edit/Montage Interface, click on the drop-down list box of “Hardware

Configuration” at the top left to select the EEG configuration to be used. The columns below
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will display the existing EEG channel configurations. The newly added hardware

configuration plan should be available as well.

|32 Charmel EEG + Multi-Parameter |

& Chanmel EEG
5 Charmel EEG + Multi-Parameter
16 Channel EEG _ Hardware Configuration
16 Channel EEG + Multi-Farameter
24 Channel EEG Drop-down List
32 Channel EEG
32 Chanmel FEG + Multi-Farameter
B4 Channel EEG
128 Channel EEG

7  Select a plan to be used for leads addition in Fig 2-7. Click “Add” to open the Leads Addition
interface to determine how to connect the EEG channels.
NOTE: Leads Addition or Edit needs the EEG hardware to be switched on and connected to
work properly.

Present lead |MON3 Number - First Second ﬁ
Note 24 2
Expand Data 3
ECG 1
Hardware 24 5
Configuration RESP1 ]
™ L
,7‘ RESPZ | 8
GND - 9
Sp1 1~ [Fp1. IFTz}—W [FLOW | 70
—— e 11
- - | = - [EOGL | 12
-~ ! . 13
[F7| .~ [ Fz F4 ~, I8 EGGH] 14
15
EMG1 15
17
EMG2 18
19
EMG3 | 20
21
SP0O2 22
23
SNORE 24
NULL 2:
27
28
29
30
31
32
33
34
35
Clean out | Save Exit | r out single; EE ﬂ

Fig 2-7 Leads Addition

8 Inthe Leads Addition interface, click an electrode name at the schematic diagram at the left,
and the electrode name will be entered into the first or second column of the list on the
right in an alternate fashion. The first column consists of active electrodes, and the second
column consists of reference electrodes.

9 To change an existing electrode entry, click and select the particular entry, and then select a
different electrode to replace it.

10 When the electrode configuration is completed, click "Save" and exit the interface.

11 The new set of leads will be added into the Fig 2-3 interface under the selected hardware

configuration plan. Click on this lead mode to select it, and the lead mode can then be

modified in a similar fashion by clicking "Edit" button.
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lll. Impedance Testing

Impedance testing is essential to ensure EEG signal output is reliable and noise-free prior to data

acquisition of any kind.

1. Important notes before using this function:

a) Make sure the EEG amplifier is connected to the PC, all EEG channels on the EEG cap are
connected to the amplifier, and the subject has worn the EEG cap properly.

b) Impedance testing and EEG data acquisition cannot be done at the same time.

Settings
SEtup
EEG Status: .

Serial No: |

Help

Version | Exit

2. Click on [Impedance] at the Setting section of the Main Interface to open the Impedance
Testing window, and then click “Start” to begin impedance testing. Without any adjustments,
the impedance values displayed for each channel should be more than 500kOhms.

3. If the channel values failed to display, press “On/Off” button on top of the EEG amplifier
once or twice to activate the impedance testing. If the values still did not display correctly,

reopen the impedance testing window.

—

}[€9es
-1/00040
@ooe
®aea
Paoo
pooo
20060
X LK
@oae

@
@®
@

|

T wmiRR e e — e

Fig 3-1 EEG amplifier during Impedance testing mode. Press the “On/Off” button in the red

box above if impedance values are not displayed correctly.

4. Once the impedance values are displayed, proceed to reduce the impedance level while
measuring the impedance level with this window.

a) Use a syringe with non-bevelled needle and EEG gel to reduce the impedance. Make sure

the needle tip is clean and rust-free.
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b)

c)

d)

Fill the syringe tube with EEG gel (you can draw it from the front, or pour it in from the

back). If you fill the syringe tube from the back, it is recommended to fill at 80% full, so the

gel does not leak from the needle tip.

Inject the EEG gel into each channel of the EEG cap through the small hole at the connector.

You can remove the EEG cable head before injecting the gel, although it will be messier

when you reconnect the cable.

NOTE: Always begin injecting the gel from the channel that is related to most channels,

e.g. If you are using Referential EEG lead configuration (all channels use REF as reference),

You should begin injecting with the REF and GRD channels, because it will affect readings

of all channels.

NOTE: For Al and A2 channels (located at the ears), use button electrode cables and pads

for impedance control instead.

Observe the impedance level decrease with the injecting of EEG gel. Make sure the

impedance change corresponds to the correct channel, or you need to switch the cable

connections of the EEG cap.
When impedance of all channels reaches safe level (approximately below 50 or when
impedance light on amplifier becomes green, depending on user), the EEG hardware setup
is complete and is ready for data acquisition.
NOTE: After completing impedance testing, check the bottom row of the EEG amplifier
and make sure no light is on. Otherwise press the “On/Off” button to switch it off.
NOTE: Impedance test module (software method) can support up to 60 preset channels.
To customize different EEG channel configurations, please contact Neurostyle or its

authorized suppliers.

Impedance Testing

-
P
i
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£ 3

o
&
8|
a

Start

Stop

!

-
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B
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Fig 3-2 Applying EEG gel on the electrodes
of EEG cap worn by a subject
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Fig 3-3 Impedance Testing Window
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IV. Routine EEG

A. Data Acquisition

EEG Data acquisition interface is where EEG data is measured and recorded.

Before data acquisition can begin, make sure the EEG cap is worn onto the subject’s head firmly,
and the EEG amplifier should be connected to the software with its serial number shown in the
main interface. If PSG multi-parameters and/or ERP is used, the corresponding hardware
connections and electrodes should be in place before beginning the acquisition.

To open EEG Data Acquisition:

i. Click "New" button under the case library to open the Add Case Form, as shown below.

Add Case Edit Case Print Report . Import Template :

ii. Select an EEG hardware configuration, input EEG No. and choose an examination mode at

the lower right of the window.

Add Case E
Config |2€1 'I EEG NO. I
I . |
2= F
—Caze Info—36 =
6= 2
Hame Sex I vI

|
e [ x [ =
Department I— State Iﬁ
Ward I Dj(.:jgiriloiscis I jv
Bed HNo. I Drug Sta. I vI
Hosp ID l— Patient No. l—
Doctor: l—;l

History

Routine EEG |

- Video EEG |

Note o EEG-CNV |
EEG-ERF |

= EEG-P50 |

Date IW’ Physiciz lﬁ VEldlen WEEHAdD |

Cancel Operation |

Fig 4-1 Add Case Form

1. Select “Routine EEG” in the Add Case Form to open standard EEG data acquisition interface.

2. The top row of the interface shows the patient info, recording status and recording
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parameters. There are 2 sets of toolbars, Main Control Bar at the bottom and Functional
Menu Bar on the left.

Click [Leads Graph] at the left menu (second yellow button) and view the Leads. Make sure
the correct EEG leads are used; or return to the main interface and restart a new case.

& Neurostyle EEG Signal Acquist

Help

Fpl-Ref

Fp2-Ret

Version | LST14:45:00 || Rec.0D 00:00:00 | Scaler ~ Calibrate =~ Monitor | Record Exit Color

Fig 4-2 EEG Acquisition Interface

Check the EEG software parameters (blue buttons) and verify the system parameters are set

as the following: Speed = 3.0cm/s, Sensitivity = 100uV/cm, Low-Pass = 30Hz, High-Pass =

0.3s, Notch = 50Hz (according to local AC frequency). You can adjust the parameters as you

record the EEG data to view better.

NOTE: If PSG or Multi-parameter is selected for the case, you can click [Sleep Parameter]

to view and adjust the PSG parameters.

Click [Monitor] to start reading EEG data on screen. The software will go through 30 seconds

of [Scaler] before the real data is read (you can click [Scaler] at bottom menu to switch it

off). EEG data read under this mode will not be recorded, so this is useful to check EEG

connection on the cap and deal with artifacts that can affect signal quality. You can also

adjust the parameters while monitoring the EEG data.

NOTE: Make sure impedance testing mode is off and press [On/Off] button on top of the

amplifier to switch off any lights besides Power and Wi-Fi indicators. If impedance testing

mode stays on, the EEG will not output correctly.

Once the data output is satisfactory, click [Record] to begin storing the EEG data. Make sure

the subject stay still during recording so their movements do not affect the data output.

Once sufficient data is recorded, click [Stop] to end data recording.

a) |If additional data is required, click [Record] again to continue acquiring EEG data.

b) You can toggle between [Record] and [Stop] by pressing the Spacebar on the keyboard.

You can mark events during data acquisition with the following steps:

a) Open the Events List by clicking on [Event] on the left menu bar.

b) During data acquisition, simply observe the subject’s activity (e.g. eyes opened, eyes
closed, eyes blinking, swallowing, etc.) and click on the event as observed.
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Exact timing of the events recorded can be fine-tuned when reviewing the EEG data.

~

C

d) The selection of events in the events list can be configured in the System Setup, under

~—

“Events Settings”.

B. EEG Review and Analysis

At the Main Interface, select the case to be reviewed in the case list, and then click "Play" on the
top left toolbar. This will open the Review Interface, as shown in Fig 4-3.

Name: State:Browse Waveform Sensitivity:100 uV//cm Pap. Speed:3.0 cm/s High-pass:0.3s Low-pass:15Hz Notch:50Hz Body Position:Lying

Fpl-Ref -
Fp2-Ref - -
G3-Ref -
CaRef

Mort age [
Montage V.
Page Setup
Fage Index
Charmel Ho.
Faper Vel.
Sensitivity|
Low Pass
High Pa: rvaveform display areag
EEG Notch [
Sleep Par,

Spike Ana.

inalyze

Pre-Def E.

unctional button areal

o =
& ) k [ 5
3 i o B @
) g g &
5 3 i
o m ] 5 “ = =2
¢ o g

[functional button area2

QDD QO playing data control wrea — =

1Speed v Play Page-Flay | Measure | Mul-meas Ruler Print1 Print2 Undo Map Edit Exit Color

Fig 4-3 Review Interface

Things that can be done in Review and Analysis Interface:

=

[EEG Data Playback]: Play the EEG data recorded from any part of the timeline through the
Playing Data Control Area. This can be useful in identifying event timings more accurately.

Shortcut Buttons

QDO O G

First page Previous Next Last page Next Previous
page page second second

~

b) Waveform Navigation Bar

005-02-29 1006 4+

Fig 4-4 Waveform Navigation Bar
B The Waveform Navigation Bar is located at the bottom of review interface. It is used for
navigating the waveform at appointed time.
B To browse the waveform, place mouse cursor onto the navigation bar, and a time value
will be displayed on the cursor. Click and the displayed time will be the time at the left

of waveform display area, with all the corresponding waveforms displayed.
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Colored marks on the waveform navigation bar indicate instant events and long events
marked in the EEG data. Events can be defined at Events List in the System Setup.
Waveform Playback

Select a play speed from the pull down menu at lower left, and then click “Play” to run
the playback.

Play speed is determined by the paper speed set. If the paper speed is set to 3cm/s, the
waveform will move 3cm in one second on “1 Speed”. If “10 Speed” is selected instead,

the waveform will move 30cm in one second.

Play Page-Play [Measure] Mul-meas '

Waveform measurement and multi-parameter waveform measurement:

b)

c)

Zoam Out | Ear |

Fig 4-5 Measurement Fig 4-6 Highlighted Waveform
Click [Measure] at functional menu bar and the cursor will switch into a measuring

frame, which you can use to target a part of the waveform to highlight.

Click on 2 points of the highlighted waveform and the time, frequency and amplitude
of the waveform will be measured. Zoom out or zoom in the waveform if necessary.
Click on Multi-parameter measurement [Mul-Meas] at functional menu bar to open a
new dialog box, and then select the corresponding parameter to measure (See Fig 4-7).
Only values of the selected parameter will be measured in this option, e.g. ECG

Measure will not work on EEG waveforms.

Hul Parameter Neasurement ﬁl

%

ECG Measure

EMG Measure

~
" EOG Measure Cancel
p

EEG Measure

Fig 4-7 Selection of Multi-Parameter Measurement
i. A pair of red, horizontal lines and a pair of green, vertical lines will appear in the
waveform display area, which you can click and drag to “box in” a part of the
waveform, and the corresponding measurement values will show up. The green,
vertical lines measure the frequency value, and the red, horizontal lines measure
the amplitude value.
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ii. Click “Undo” or "Exit" to stop the measurement and delete the measurement

lines and values shown in this interface.

ECG Measure:TimeLimit=117ms  Freq.= 8.55Hz Amplitude = 0.24mY--—--Sens:50.0mm/mY PgSpead:3.0 cm/s HP:0.3s LP:30 Notch:50Hz
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Fig 4-8 Multi-Parameter Measurement
3. [Event marking]: There are two ways this can be done.

a) [Predefined Event]

Fre-Def E. Pre-Defined Event

Ewent | Time | Flag | Ewvent

Self-Def E. Eye Open 17:11:36 1 " Eye Oper
Eye Closge 17:13:52 2 & Eye Clo
Video Swt " Outhreal
" Breathi:
Delete " calibrat

" Flash

O Sound

Exit

Fig 4-9 Pre-Defined Event
i.  Mark events as defined in [Event Settings] at the System Setup. To mark an event,
select a predefined event in the list at right, click [Add] and then click on the part
of the data waveform. The event and its timing will be recorded into the events

list, and will be shown on the waveform navigation bar.
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ii. To delete a marked event, select the event in the left list and click [Delete].

b) [Self-Defined Event]

i. To mark a self-defined event, add a new event by entering event name and
selecting the event colour, and then click on the data waveform. The event and its
timing will be recorded into the events list, but not on the navigation bar.

ii. Self-defined event needs to be named individually, but can be edited and deleted.

Self-Defined Event

o [ Tine [Flaz [ | ........ Addl

Fig4-10  Self-Defined Event
[Spike Analysis]: Set waveform parameters to identify spikes in the acquired EEG data. The
spikes can also be added or deleted manually.
NOTE: As this is a mechanical autonomic analysismethod, waveform output resulted by
interference can also be recognized as spike waves. Therefore the analysis result should
only be used for reference, and the clinician should use his own judgment to determine
the patient’s condition.

Report generation can be done in two ways:

Mul-meas Ruler [Prinﬂ PrintZJ Undo

a)  [Print1]: Click this on the functional menu bar to bring up the Report print window, fill

in the comment and select a print mode. The report will be generated in Word format.

EegReportTpl
egReportTpl a

Template Edit

Template [ ~|
sdd | Delsts ‘

Template Info

Clear it

Save

Print

Print2

Exit

A

Fig 4-11 Interface of Print 1

i.  [Print]: Generate the EEG analysis report with the EEG waveform currently
displayed (up to 5 seconds).
ii. Print 2]: Print only the EEG waveform currently displayed (up to 8 seconds).
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b) [Print 2]: Click from the functional menu bar and select portions of the data waveform.

Only the selected waveform portions will be printed out.

Name: State:View Sens: 100 uV/cm PgSpeed:3.0 cmis HP:3s LP:None Notch:S0Hz

T T T T T
AR ANAANA

VAUV WYV

YTy
|
Vi

T
i "."1'\" il

WA RARRARARE
i 1 |
WAV

AlE
;

e
T YT

IAAARARRARAARN
AU

XYY I 1h
“”I“IIM‘ 1 A

ol = [=] 3] |7
B E[Z 2 8

AAARAEAAIAARANAARARD
AT AR AR
WV

g
5

I R MARAARARAARARAARRARRARRAS
AR AARRARRARRAAARAARAAAARA AN
I AAL AU UL
IRV -l‘u‘,l'n‘u‘u'[‘
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1 Speed ~| Play  PagePlay Measure | Mulmeas  Ruler Printl | Prini2 Undo Exit  Color

Fig4-12 Waveform in red section is highlighted for printing

6. [Edit]: Use this to extract parts of the data waveform to be saved in a separate data file. This
is useful for removing “rubbish data” and focusing on selected parts of the data waveform.

Video data for parts greater than 5 seconds will be extracted as well.

| Print1 Print2 Undo Map [ EditJU

a) Select parts of EEG waveform similar to that of “Print 2”. Click “Edit” again after
completing the selection.

b) Click “Exit” after editing the waveforms, and a dialog box will pop up to confirm the
data extraction. Click “Yes” to save the waveforms into a new file, or click “No” to
cancel the data extraction procedure.

c¢) Case Library in the Main Interface will have a new case file called “XXXnew”,
depending on case file name and number of extractions done. Refreshing the case list
may be required to see the new case file.

7. Brain Electrical Activity Mapping (BEAM) Analysis

| [ Map | Edit Exit |

a) Click [Map] in the functional buttons area.

b) Select parts of EEG waveform. All selected parts will be highlighted in red.
c) Click [Map] button again, and BEAM Analysis will be conducted at selected parts of the
waveform. BEAM Analysis window will then be opened to display the analysis results.
d) You can do the following in the BEAM Analysis Interface (Fig 4-13):
i.  [Left View] [Right View] [Top View]: Switch between 3 directions to view the EEG
Mapping output: left side, right side, and from the top.
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ii. [Scale]: Click to switch between relative scale and absolute scale. Choice of scale

will affect the printing results of the Mapping report.

Map Analysis Fresnt di Fidoms Nt
Absolute Scale o . -l

-
¢ . Ky

" L]

\ [ |

iz

un

1M e 4Bz 3He 28

28

Alpha 1 Alpha 2 24

22

20

1

15

14

79Hz-9.5Hz 2Hz-13 9 12

1

Beta 1 08

L1

01

0z

oo

13.8H-188Hz

oacrs | .
ngnml Palp | erewse [ oecrease Pt | Fres, [reasprans Uviee | Few | Ve | scie | Pim | P ]| B ||

Fig 4-13 BEAM Analysis Interface

iii. [Frequency Spectrum]: Click to view the EEG data spectrum presented as “Graph”,
“Percentage Map”, “Histogram”, and “Digital Map”. These spectrum interfaces

can be printed out for future reference.
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[Graph] [Percentage Map]

FPl FF2 F3 F4 3 €4 P3 P4 Ol 02 F7 FB T3 T4

Delta

Alpha 1

Alpha2

Beta2 | 1

-1 — 11 ~ 11 - = =1 - -1 -
[Histogram] [Digital Map]
iv.  [Print] [Print2]: Just like in the Review Interface, you can click on these to print the

brain mapping analysis results with or without the analysis report.
[Analyze]: This command in the Review Interface opens a pull-down menu with a number of
analyses available, as shown in Fig 4-14:
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Analyvze

Auto-Sleep Analysis

Manual-Sleep Analysis
EEG Tendency Analysis
Resp Analysis
SPO2 Analysis

Event review
Sleep Analysis Report
Resp/Sleep Analysis Report

Fig 4-14 Analysis Menu

a) [EEG Tendency Analysis]

Click “Analyze” in the review mode, and then select “EEG Tendency Analysis”. An

electrode selection window will appear to choose the electrodes to be analyzed.

EEG tendency graphic setting

e SR T e 18573. 81
Chant  Fp1

Frequency beltd. oty
Type: juencyRela 8 e

Chant  Fp1
Fregquency helt0.

FEIELvE

TR | e
Chanr Fpi
Freguency helt0.

. ANSUIULE
TYF]E! LT

Chant  Fpi
Frequency helt0.

Start12-14
10:44:45

Fig 4-15A EEG Trend Diagram Fig 4-15B Energy Values

Click on the trend diagram, and it will show the current energy level, peak energy
frequency, and (relative and absolute) energy values (See Fig 4-15C).

The buttons at the lower right sideP=EQ 7 & are adding/reducing one
channel trend, toggle 2D/3D trend display, time interval setting, Frequency Gain
Parameter Setup, EEG Trends Setup, and minimize EEG trend analysis display.

Every trend channel is decided by the type of energy trends and EEG channel
selected. Each channel can display a different trend, and you can decide which
channel it is displaying for.

You can also apply different filters and scaling to every trend channel. Click on
“Filter” at the right side of the trend channel, and the frequency point and energy
filter dialog box will pop-up, as shown in Fig 4-17.
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EEG Trend Diagran

Lead:Enersy
T3:16505. 9
02:9453. 2

01:13868. 7
C4:14361.0
C3:13981.2
Fpl:15663. 6
Fpl:18573 §

Start: 4-11-13

14:11:58 LT
. =20 40
Fig 4-15C 3D EEG Trend Display
Frequency Foint Energy Filter rz|
Channel ;Fpl  Type:Peak walue
ETTETYY

cureen | Analyse Freq Point Filter Freq Foint
Energy curve I TE—r—Ti -

0 Hz -~
Peak value frequencyRelative energy é Ei 3 »
I
Relative energy 3 Hz
e oo
Absolute energy 5 Hz
E Hz
EnergyPeak value T He
i indMi i 8 He
Marain frequency indMid Frequency index i C—
Mid Frequency index 1? Ez 4
I
Coma index 12 Hz | _Export
hpply | Cancel |

Fig 4-16 List of EEG values for

Fig 4-17 Frequency Point Energy
display in EEG Trend Analysis

Filter

v. Inthe Frequency Point Energy Filter settings, you can select the analysis frequency
point to filter, then use button “>>”, click “Ok” or “Apply”. The selected frequency
points will not be used in the analytical operation.

vi. Click “Frequency Gain Parameter Setup” to bring up a dialog box to set the gain for
each frequency point. As shown in Fig 4-18.

vii. Click “EEG Trend Setup”, and the system will pop-up the frequency gain parameter
dialog box, which the frequency range and scope of each wave to be used in the
analysis can be shown

F y -
Freq.& Plus Parameter Setting &l ATV R A &

Total energy freg. range

F . F1 M
req. us A Apply ,D— (Hz)

Hz Min Freg.

Hz Max Freg. ’50— (Hz)

Hz
Hz

Freq. belt range
Defanlt & o

He Cancel

Hz
Hr
Hz
Hz
Hz
10 Hz
11 Hz
12 Hz
13 Hz
14 Hz
15 Hz
16 Hz
17 Hz
18 Hz
19 Hz

P
Feset I N )
T

Pl

wod -3 A s LR D

: ~ |15 (Hz)
B [ ~ [30 (Hz)

Run the EEG Tendency Analyse
immediately!

N R R PR R [N () Y RN RN Y PR Y DS N Y PR P Y
=

v Default | Cancel |

Fig 4-18 Frequency Gain Parameter Setup Fig 4-19 EEG Trend Analysis Parameter Setup
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C. Polysomnography (PSG) or Sleep Study Parameters

1. PSG hardware module provides additional parameters during data acquisition, namely the
Multi-Parameters.
PSG Multi-Parameters needs to be set during EEG hardware configuration to be usable.

3. PSG Multi-Parameters can be recorded with both EEG and EEG-ERP data acquisition modules.
To include PSG, choose a hardware configuration with Multi-Parameter option when adding
a new case.

4. PSG electrode placements are shown below:

@ —ra

EOGL © ® EOGR

EMG @ ® EMG

Left side Right side

EOG and EMG electrodes
ECG electrodes

©®—— Airflow -

.— Snore

—

\\\

Airflow and Snore electrodes RESP electrodes (Black) Sp0, electrode

NOTE: Use reliable medical tapes or electrode pads to put on the PSG electrodes.

NOTE: Make sure that the Airflow electrode is placed and secured inside the subject’s nose.
NOTE: When putting on SpO2 electrode, check the inner part of the probe and make sure the
part emitting red light is in direct contact with the finger.

5. Sleep parameters can be set by selecting [Sleep Parameters] from the Functional Menu
Toolbar in the EEG Acquisition interface.
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" =)

Low Pass High Pass Motch Sensitivity

[15Hz »|  |0.3s |50Hz ~|  |25.0 mmyn ~|
|Mone | |03s |50Hz ~| 100 u¥fem ~|
[10Hz ~|  |0.3s |50Hz ~|  |100 u¥fem ~|
[10Hz ~|  |03s |50Hz ~|  |*1.0
[10Hz |  |03s |50Hz |  |*1.0
[10Hz ~|  |0.3s |50Hz ~|  |*1.0
[18Hz |  |0.3s |50Hz ~|  |*0.5
|None ~»|  |3s |50Hz ~|  |*0.5

Cancel

Fig 4-20 Sleep Parameters Setting

Additional RESP data can be obtained through Breath Calibration.

a)

b)

c)

d)

e)

From the Main Control Bar, select [Calibrate]. This will activate breath calibration for
the RESP parameter in the PSG module.
When activated, a message “Under Calibrating” will appear on top row of interface

with a counter up to 60 seconds. Under Calibrating45i805

When 60 seconds is reached, a message “Success to calibrate RESP” appears in place of
the counter.
Success to calibrate RESP

Successful calibration results can be used to judge breath suspension during Review
and Analysis. If the waveform is not shown, then the connections for the devices of
respiratory tract or contact of RESP electrodes should be checked.

Successful breath calibration data is also used in RESP/Sleep Report generation during
Review and Analysis.

Usage of PSG multi-parameters enables access to additional data analysis during Review and

Analysis.

a)

b)

The steps to produce a Sleep Analysis Report is as follows:
Auto-Sleep Analysis = Manual-Sleep Analysis (optional) = SpO2 Analysis = Sleep
Analysis Report

The steps to produce a RESP/Sleep Analysis Report is as follows:

Breath Calibration (during data acquisition) = Auto-Sleep Analysis = Manual-Sleep
Analysis (optional) = RESP Analysis - SpO2 Analysis = RESP/Sleep Analysis Report

To generate a Sleep Analysis Report, first run [SpO2 Analysis], followed by [Auto-Sleep
Analysis]; to generate RESP/Sleep Analysis Report, run [RESP Analysis] as well.

{IV)SPO2 Analyse

Upper Linit [98 Lower Limit [93
Resp Cycle 90-99% 85-89% 80-84% 75-79% 70-74% 60-69% 60-64% 55-59% 50-54%
N_REM(min) [23.13 |0 0 0 0 0 0 0 0
REM(min) [1.21 [0 0 0 0 0 0 0 0
Wake (min) [2.13 |0 0 0 0 0 0 0 0

Fig 4-21 SpO, Analysis
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d) Auto-Sleep Analysis requires at least 2 EEG channels, 2 EOG channels and 1 EMG
channel selected during channel selection to run.

Select channel electrode m Select channel electrode m

Available channel Available channel

electrode list: electrode list:
Hane [ Category [A Name [ Category | A
% B3 EEG Oa EEG
Brp2 EEG Ox2 EEG
OF3 EEG O I
0= EEG [mpss II
Ocs EEG (w33 111
Oce EEG EMG EMG
Oes EEG B EoGL EOGL
Ore EEG B EoGR BOGR
m [} EEG [OResP1 RESP1
Ooz2 EEG [JrEsP2 RESP2
OF7 EEG OFLov FLOV
Ors EEG Ospo2 SPO2
Or3 EEG [ swore SHORE
On EEG O TEWP
Ors EEG Doecus DECUB
Os = sl =« 8§
) | Cancel | [ ok ]| cancer |

Fig4-22 Channel Electrode Selection for Automatic Sleep Analysis

e) After selecting the channels, click “Auto Analysis”. Remember to check the “Remove
FALSE Event” option.

f)  After the analysis is completed, click “Cover and save” to save the analysis information,
and then “Exit” to close the analysis window.

g) If there is a need for a more thorough analysis, open [Manual-Sleep Analysis]. You can
manually browse through the sleep trends, adjust the sleep phases, and edit the
breathing state events.

[ B o N _cn W o Mo [ lres [v -

W
REM
1

i
m
v

Revie V¥ Modify Biaen W |rEM| 1 | I | m | v
w |

H : : :
<<| o> | UnitMinGeié  Pags UplPagsDowef 1/ 1 Exit

Fig 4-23 Manual-Sleep Analysis

h) [Event View] displays the events list of sleep analysis, which can be deleted or cleared if
there are redundant events found. RESP analysis results can be seen in this list as well.

Event View
Sleep Event Resp Pauze Event
Event Neme | Time A | | Event Name | Time | Tine spant:
: 10:44:45 B 10:45:28 7
I 10:45:00 0SA 10:47:41 8
1 10:45:05 =ISA 10:48:43 23
bid 10:45:30
I 10:45:35
pid 10:45:40
1 10:45:45
1L 10:45:55
1 10:46:00
i 10:48:25
IX 10:46:35
| hid 10:46:50
=x 10:48:55
I 10:48:45 ¥
< > < >
Delete | Bapty | Delete | Bty |

Fig 4-24 Event View

i)  [Sleep Analysis Report] can be generated after completing the Auto-Sleep Analysis. The

report will extract case information automatically, listing status and time of sleep stages,
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provide stages of sleep trends and data on blood oxygen data. The test results can be

edited and saved manually before printing.

T ——————
.

|Sleep Analvziz Report Exam No. 2015070601

~Patient Info

Wame IBICH THUY Sex I Age I Left/Fight Hand I
Bed No. I Wardl Department I Hozp ID: I

Digeasze History I Clinic Diagnosis I
~ (I)Sleep Structure
Total record time (min) qu' 57 Sleep latency (min) ID'DD Light—off time |23:D3:16

Total analysiz time (min) |52- 55 REM Lat (min) |E|-DD Morning Wake ‘cime|23=52=5D
Total sleep time (min) |49.57 Lwake time (min) ID.DD Deep sleep (min) |2. 28

Interrupt wake time (miny |0.00 Sleep efficiency (%) IIDD.DD Sleep begin time |23:03:16
Slight awake times 4 Total awake times ID Sleep changes 12
Slight awake index ID.31 Ave awake time (min) ID.DD
IS‘tart time:20156Tear TMonth BDay 23H 1M 135 ITo‘tal time: OHBZM3I3S
~ (II)Sleep Tendency Ow FPrint
'|||||'_
EEM-
I_
II-
- U [ [ [ [
Iv-
~(III)51leep Cycle

|T{Unit: hs he %) II | 111 | IV | REM
|]'|'[a.x|]'|'[:i.n| % |]'|'[ax|]'|'[in|% |]'|'[ax|]'|'[in|% |]'|'[ax|]'|'[:i.n|% |]'|'[ax|]'|'[in|%

ID.DD ID.DD ID. on |n. 23 Ia.nn |95.3 |n. 0z IWIWID ] ID.DD In. nnla.an In. on ID.DD

— [(IVISPO2 Status

Max 5POZ2 |og Min EPOZ2  [og
02 Decrease time 00-99% 85-uus su-s4¥ TH-TOX T0-74% 65-60% A0-baw bb—bu¥ BO-54%
N_FEM (min] 49,34 |0 0 0 ] 0 0 0 0
EEM (min] 0 0 0 0 ] 0 0 0 0
Lwake (min) 0 0 0 ] 1] 0 0 0 0

(V) Heart Eate Status
Ma¥ (BFM)

NIN (BFM) |58 VG (BRI [107

~ (VI Conclusion

Eeport Physic:ianl

Report Datel2[|15‘f— aM=270 Save I Frint Exzit

Fig 4-25 Sleep Analysis Report

i) [RESP/Sleep Analysis Report] will become selectable after completing the RESP Analysis,
Auto-Sleep Analysis and SpO, Analysis. The report will be empty when it is opened, and
the data will be filled in after clicking the “Analyze” key at the right side of report. The
data entries can be edited and saved manually before printing.
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RESP/Sleep Analysis Report . ¥ . 5 -

IRESPHSleep hnalysiz Report
—Bazic Information

NSmEIAlan Jones Sex IMale hze |35 Bed Ho. |TSE
Department [Heur olozy Ward [gD Hand [Ri ght Hosp ID: [TTE-1783

Dizease History INone

~ (I15leep Structure
Tatal Rec. Time [(min) |5.33 Total Sleep Time (min) |5.33
Bwalce Times |3 Walke Time (min) IU.SB Sleep Ratio (%) IlD.SB

EEM =stage IU Sleep latency IU.DU fwale Times » 2 min ID
Sleep start |11:3E|:34 Sleep changes |1E| Sleep efficiency (¥) IEQ.UE

Sleep Stages ¥_EEM I 1T IIT+IV W ale EEN

Latency (min) 0.00 — — — _ 0 o0
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Fig 4-26 RESP/Sleep Analysis Report
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Flash Stimulation Lamp

Flash Stimulation Lamp can be used for Routine EEG along with other accessories.
Make sure Flash Stimulation Lamp is connected and installed to PC.
Click [Stimulation Setup] (second pink button) to set a flash stimulation plan:

a) Clickon Plan 1 j' to choose the stimulation plan to use or edit;

b) Save plan: Click this button to save the currently set stimulation plan. You can save up
to 10 stimulation plans;

¢) Cycle Index: Click to choose how many cycles will the stimulation last. You can set up to
10 cycles max.

d) Phase: Displays detailed information of each stimulation phase.

e) Stim Freq: Set the stimulation frequency of each phase from 1Hz to 30Hz.

f)  Stim Time: Set the stimulation time of each phase from 5s to 60s.

g) Time interval: Set the time interval between each stimulation phase.

h) OK: Save the stimulation plan changes and close Stimulation Settings window.

i)  Default: Reset stimulation parameters to system default values.

j)  Cancel: Close Stimulation Settings without saving the changes.

Click [Event] to view the list of event, and check the “Auto Add” option in the sub-window.

When recording, open [Event] and click on “Flash” in the events list, and the flash

stimulation lamp will begin flashing according to the flash stimulation plan.

NOTE: If “Flash” is not found in the Events List, please open System Setup at Main

Interface and add it under “Event Settings” (See Chapter Ill), and then start a new data

acquisition examination.

Stimulate Setup le

Deep Breath
Breath Freq : 20 } Min

|
I

1 Breath Duration : 3 Min £l - Eye Open
L
S B E.cClose

1 o 10 .
Inhale Percent: 50 %)I - Blink,
a T Mowve

B Eys Ciose |
|-
||
ash Stimulate Chew

/l;m—j Save Plan | Cycle Index @ %
B Greatiing |
0 see |
W oo |

Swallow
Stimulate Stimulate Time
Freq Time Interval . Ereathing
Phase 1 |1Hz j |55 j |25 j - Sleep
Phase2  [30Hz-|  [6s <] [ -] B oo
Phase 3 |5Hz j |75 j |4s j - Flash
as
Phased 254, - [6s =] [ss -]
Phase 5 |1|]sz |95 j |95 j
" UR | UETauit i Lance]

Fig 4-27 Flash Stimulation Setup

If there is a need to stop the flash stimulation plan midway, right-click on the waveform
display  during flash  stimulation and select “Stop Flash  Stimulation”.

Stop Deep Breathing

Stop Ewent Color
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Video

Video in EEG can be used in Video EEG and Video EEG-ERP modules.

Only camera provided by Neurostylecan be used in EEG data acquisition.

Video display in EEG software can be hidden or viewed simultaneously during recording and
reviewing.

When a portion of EEG data is edited into a new file, the corresponding video data will also
be extracted as long as the data portions are longer than 5 seconds.
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V. EEG-ERP

A. Data Acquisition

EEG Data acquisition interface is where EEG data is measured and recorded.

Before data acquisition can begin, make sure the EEG cap is worn onto the subject’s head firmly,
and the EEG amplifier should be connected to the software with its serial number shown in the
main interface. If PSG multi-parameters and/or ERP is used, the corresponding hardware
connections and electrodes should be in place before beginning the acquisition.

To open EEG Data Acquisition:

i. Click "New" button under the case library to open the Add Case Form, as shown below.
( 1\

L New Edit Print Import Template

ii. Select an EEG hardware configuration, input EEG No. and choose an examination mode at

the lower right of the window.

Add Case E
Config |2€1 'I EEG NO. I
I . |
2= F
—Caze Info—36 =
6= 2
Hame Sex I vI

I IC I vI
Department I State I vI
l— Clinic lﬁ
Diagnosisz
Bed HNo. I Drug Sta. I vI
Hozp ID I Patient No. I
Doctor: I 'l

bge

Ward

History

Routine EEG |

- Video EEG |

Note o EEG-CNV |
EEG-ERF |

= EEG-P50 |

Date IW’ Physiciz lﬁ Veilen I |

Cancel Operation |

Fig 5-1 Add Case Form

1. Select “EEG-ERP” in the Add Case Form to open the EEG-ERP data acquisition interface.
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2. The main control bar is at the bottom row of the interface, the functional menu bar is at the
top row with the parameter settings, and display and stimulation mode control on the left.

Case Info View Setting Lead Calibrate Help
Paper Speed [3.0cmis  -|  Sensitivity [100 u¥fem - High Pass [0.01s  ~| LowPass[5Hz  ~|  Trap Wave [50Hz =

Display Control

Total |2 -

& Pl |12CH ~

C P2 H2CH ~

RN

Stimulate
& Sound
 Light

© Eleciricity

Target
count:

Non-Target
count:

Help Version LST 09:21:36 | [RecdDay 00:00:00)  Scaler | Calibrate | Monitor Record Exit Color

Fig 5-2 EEG-ERP Acquisition Interface

3. Check the EEG software parameters and verify the system parameters are set as the
following: Speed = 3.0cm/s, Sensitivity = 100uV/cm, Low-Pass = 30Hz, High-Pass = 0.3s,
Notch = 50Hz (according to local AC frequency). You can adjust the parameters when
recording the EEG data to view the waveforms better.
NOTE: While sleep parameters can be viewed in this mode, the parameter values cannot
be adjusted.

4. Before proceeding to data acquisition, there are a few things to prepare on evoked potential:
a) Open [Event Settings] under [Settings] to set target and non-target events during

acquisition. Select from a list of events on the left and move to the respective boxes for

target and non-target events.

COMPANY CONFIDENTIAL




EEG System Training Manual

b)

Event Setting EX]
Page 1 -
Instant Event Ta’get Eents - Montage Title

Currentl Currentl Fpl-Ref

Current2 Lightl Fp 2-Ref

Eyes Close Sound1 Fi-Ref

Eyt:f]Open (Fj;l—i:;

ight !

Light2 [ c4-Ret

Sll:?und'l ﬁl P3-Ref

Sound?2 [ P4-Ref
01-Ref
02-Ref
Spl-Ref
Sp2-Ref

Non-Target Events -
Current2
Light2
>>| [Sound2
«
[7 No Scale
OK Cancel W By point

0 Cancel

Fig 5-3 Event Setting Fig 5-4 Display Setup
Open [Stimulator Settings] under [Settings] to configure parameter values based on

the type of stimulation to be used for acquisition.

~ Stimulation Mode
" Sound @& Light " Current ‘
Audio Stimulator Setting
Tgt Freq (kHz) 2 v] Intensity (dB) 100 -

Non-Tgt Freq (kHz) Sound Mode

1 v] pure tone v

Visual Stimulator Setting

[Vertical Gri v] Tgt Stim Image |Chessboan v

Non-Tgt Stim Image

~Current Stimul Setting
Tgt Pulse Width (us) 100 v | Intensity (mA) 3.0 Y.
Non-Tgt Pulse Width [us) |1000 v]
Other Settings
Stim Freq (Hz) 0.9 ~| Overlay Count |10 ¥
Stim probability 0.3 v

Fig 5-5 Stimulator Setting

i.  Event superposition number is number for target superposition event. Stimulation
probability is the probability for the target stimulation event in occurring.
ii.  Stimulation Type should be decided before setting stimulator parameters, because

stimulator type cannot be changed during data acquisition.
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c) Open [ERP Setting] under [Settings] to set evoked potential event parameters and
stimulation modes, as well as vice-screen resolution (See Fig 5-6).
i. Set the event name, stimulation order, duration, event interval and color setup,
then click "OK" to add this event into the list of event related stimulation.
ii. Toremove an event, select an event to be cancelled and click "Remove event";
iii. Vice-screen resolution can be set here, or set it through the PC.
NOTE: Setup method for vice-screen display from desktop is as follows:

e Have 2 independent display cards at the back of the host.

e  Right-click mouse on desktop and select "Properties" (or “Screen resolution”) in
pop-up menu.

e  Click "Setup" to open display setup function.

e  Click "Recognition" tab in display setup interface to recognize code of display.

e  Click display marked with serial number on interface, then select serial number of
display which is to be set as vice-screen display.

e  Click "Extend Windows desktop to this monitor" on bottom left of the interface
and select this item with "v". (Note: if "Use this system as main monitor" is
chosen, it will make the intended vice-screen display into the main display instead.
This option is not advisable.)

e  Adjust display resolution and then click "OK" to save.

Event Induced Setting E‘
Stimulation
¢ Sequential stimulation © Random stimulation Vice-screen resolution | [1280%1024 ~
Event name ’7 Order to stimulate |1 T| Ewvent color -
Duration 3 - Event internal 0.5 second 0K
Event... ‘ Event name ‘ Duration | Order to stim... | Ewvent inter... |
{Remove event : Cancel ‘

Fig. 5-6 ERP Setting

5. Once all the above preparation are set, proceed to record data with [Monitor] and[Record]

just like standard EEG data acquisition.

a) On the left bar ERP interface, choose the display options and stimulation method. This
should be set prior to data acquisition because it cannot be changed during acquisition.

b) The superposition counter is also on the left bar for observing the superposition count.
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Stimulate
% Sound Target 10
count:
" Light
Mon-Target 22
" Electricity count:

Fig 5-7 Stimulation Selection Fig 5-8 Superposition Count

Click [Monitor] to start reading EEG data on screen. EEG data will not be recorded in this
mode, so use this to check EEG connection on the cap and deal with artifacts that can affect
signal quality. You can also adjust the parameters while monitoring the EEG data.
NOTE:Make sure impedance testing mode is off and press [On/Off] button on top of the
amplifier to switch off any lights besides Power and Wi-Fi indicators. If impedance testing
mode stays on, the EEG will not output correctly.
Once the data output is satisfactory, click [Record] to begin storing the EEG data. Make sure
the subject stay still during recording so their movements do not affect the data output.
Once sufficient data is recorded, click [Stop] to end data recording.
a) If additional data is required, click [Record] again to continue acquiring EEG data.
b) You can toggle between [Record] and [Stop] by pressing the Spacebar on the keyboard.
c¢) While the original waveform data acquisition are displayed, the right side of the
waveform display area are superposed waveform data, with the background color, grid
color, waveform color in this area adjustable in “System setup - display and sampling”.
d) Evoked Stimulation: This function starts the evoked stimulation, and the sub-screen will
display the evoked stimulation events, and at the same time mark on the EEG
waveforms. The events of evoked stimulation can be modified in the ERP Setting.
e) You can mark events during data acquisition with the following steps:
i.  Open the Events List by clicking on [Event] on the left menu bar.
ii. During data acquisition, simply observe the subject’s activity (e.g. eyes opened,
eyes closed, eyes blinking, swallowing, etc.) and click on the event as observed.
iii. Exact timing of the events recorded can be fine-tuned when reviewing the data.
iv. The selection of events in the events list can be configured in the System Setup,
under “Events Settings”.
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B. EEG-ERP Review and Analysis

From the main interface, select a case recorded as EEG-ERP and click “ERPPL” button on the

toolbar in the main interface to begin (See Fig 5-9).
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Fig 5-9 Interface for EEG-ERP Review

Many of the functions in EEG-ERP Review are also usable in normal Review interface or in the
EEG-ERP Acquisition phase:

1.  Waveform Playback control and Waveform navigation bar

. Channel display control

EEG channel parameters (sensitivity, play speed, low-pass, high-pass, notch)

Video display switch

Standard waveform measurement and multi-parameter waveform measurement
[Measure]:In addition to the standard EEG waveforms, you can perform measurements on

the superimposed waveforms.

Frint Self-definition Ewents Help

View

3.0 cr

Case Info Channel Graphiec Channel Mode ure Analyse

Display Control Paper Speed Original Waveform Meazure

Original Wawveform Multi-parameter Measu

Total 1 =
~ P1 24CH ~ Cancel

Fig 5-10 Measurement Function
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a) Select the function and then select the waveform to be tested in the superposed
waveform area. Then click on the waveform and the window like Fig 5-11 will appear.

b) In this interface, click on the waveform peak, and the latency and amplitude of the
waveform can be measured.

c) Click “Save” to save the measured data. Up to 5 measurements can be saved.

Overlay Waveform Neasure

A

— Narrow e it ‘l
[ Latl[ms] [ 157 | Amp1[uv] | 944.9
[ Lat2[ms] [ 216 | Amp2[uv] | 1029.6
[ Lat3[ms] [ 353 | Amp3fuv] | 733.3
[ Latd[ms] [ 480 | Ampdfuv] | 708.4
[ Latb[ms] [ 608 | Amp5[uv] | 683.5

Fig 5-11 Superimposed Waveform Measurement

d) Check the saved measurement data of Superposed Waveform on [Data of Superposed
Waveform Measurement] (See Fig 5-12).

Montage... | Latency ... | Amplitud... | Latency ... | Amplitud... | Latency ... | Amplitud... | Latency ... | Amplitud... | Latency ... | Amplitud...
Cancel ‘ 0K

Fig 5-12 Superimposed Waveform Measurement Data

[Print]:Print current screen or all superposed waveform measurement data.

Caze Info Channel Graphic Channel Mode View Meazure BESESE Analy=ze Self-definition Ewents Help

Display Control Paper Speed (3.0 cmfs ~

Fig 5-13 Print
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8.

[Analysis]: Many analysis and extraction of standard EEG Review can also be done here.
Caze Info Charmmel Graphic Channel Mode Wiew Measure Print Analyse Self-definition Ewentz Help

Paper Speed |3.0cmfs ~ m - High Pass

Total |4 - Spike Analyse

EE; trend analyse

Display Control

Fig 5-14 Analysis

[Events List]:In EEG-ERP Review, superposition of events can be added into the events list.
a) Superposition Events List:View all the superposition events and select the time point of

the superposition event (See Fig. 5-16).

Event Type | Event List
yh e [FlEye ... 09:52:59

Outbreak
51 utbrea [4 Outbr... 09:53:19
az

OK uverlayl none select

Fig 5-15 Events List Fig 5-16 Superposition
Events List

b) Superposed Waveform Area:View the superposed waveform in this area. If
superposition is disabled, there will be no waveform in this section.

Open
Delete
Anmotate
Relame

Save

Savehs
ColorSet
Close

-

Fig 5-17 Superposed Waveform Fig 5-18 Function Keys of the
Area Superposed Waveform

¢) Up to 5 superposed waveforms can be viewed in this area, and the color of the
superposed waveform can set manually. Click the color block on the superposed

waveform, and the function keys of the superposed waveform will pop-up.
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Among the function keys available are:

Open: Add superposed waveform.

Delete: Delete selected waveform.

Annotate: Input comments for a selected waveform, which can then be referred to
afterwards.

Rename: Rename your saved superposed waveforms.

Save: Save the current superposed waveform as “.cdf” data file.

SaveAs: Save the current superposed waveform viewed.

ColorSet: Set the current color of superposed waveform.

Close: Close the current superposed waveform.
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Our Vision:

To establish as a leading company in Neurological Diagnostic &
Rehabilitation devices.

Our Mission:

To build excellence through technological advancement and
high service quality.

ENISO 13485

tuv-sud.com/ps-cert
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