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About this document

This usermanual describes the recording software BrainVision Recorder (hereafter referred to as Re-
corder). This document forms an integral part of the product. Follow the instructions in this docu-
ment in order to use the software correctly and as intended.

Target group of this document

This user manual is intended for users in the psychological and neurophysiological research area
as well as physicians and medical experts.

Structure of this document

This document is divided into the following chapters:

Chapters 1 to 3: Installation procedure and a high-level overview of Recorder for beginners.
Chapter 4: Program modes (Administrator and Standard) and Program preferences.
Chapter 5: General workspace settings and ways for creating a workspace.

Chapter 6: Amplifier-specific settings in a workspace for all amplifiers.

Chapter 7: Settings for your recording, for example Montages etc.

Chapter 8: Information about the impedance measurement for active and passive electrodes.
Chapter 9: Settings when using the actiCAP ControlBox with active electrodes.

Chapter 10: Options when viewing the data.

Chapter 11: Using Video Recorder.

Chapter 12: OLE automation.

Chapter 13: RDA settings.

VvV Vv VvVvVvVYVYVYY
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Conventions in this document

Typographical conventions

Bold indicates items on the user interface (menus, buttons, switches, connectors,
options) and is used for emphases in the text
Italic indicates titles of dialog boxes/tabs, file locations and is used to indicate
product names
Underscore indicates cross-references and web addresses
Monospaced indicates text or characters to be entered at the keyboard
Symbols

BHI e p

Caution: This symbol indicates that incorrect use of the product(s) may result in a
personal injury to the test subject, the user and/or a third-party. Failure to observe
the information in this document constitutes incorrect use.

Notice: This symbol indicates that the incorrect use of the product(s) may bring
about a risk of damage to property. Failure to observe the information in this docu-
ment constitutes incorrect use.

Note or Tip: This symbol draws your attention to important information relating to the
current topic and to recommendations on how to use the product(s).

Cross-reference: This symbol indicates a reference to a related chapter, section or
document.

New: This symbol indicates changes or new content at this point.

Revision history

Page .. Status........ Subject

18 ....neéw......... Procedure added, how to cite Brain Products GmbH

55 ....modified .... Section has been updated.

56 ....modified .... Section has been updated.

58 ....new......... New section added for Carbon Wire Loop measurements.

73 ....modified .... Additionalinformation added to Trigger Mirror Mode.
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193 ..
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200...
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new ......... Vision Video Solution kit with the network camera is now supported by Re-
corder.
new......... Appendix has been updated.
new ......... Image Sign convention for angles added
new ......... Procedure Check the speed of your Ethernet adapter has been updated

Reporting errors and support

We would ask you to report without delay any error you find in this document, any fault on the prod-
ucts or any malfunction that you observe when using this product. To do so, please contact your lo-
cal dealer, who will also assist you in general questions about the product.
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About Recorder

Recorder is a powerful and flexible recording program. Its particular strengths lie in the following
features:

» The program is structured in such a way that it is possible to use different amplifiers.

» The number of channels is restricted only by the amplifier that is being used. In itself, the inter-
nal structure of Recorder allows you to work with an unlimited number of channels.

» The fact that OLE automation has been implemented allows you to control Recorder remotely
and monitor its internal status using other programs.

» The Remote Data Access (RDA) method allows you to acquire and record the digital signals with
their own programs while the data is being displayed. This method can be used across different
computers. Possible applications for RDA include biofeedback and signal quality analysis.

» Separate software filters that can be freely set on the level of single channels are available to
you for displaying and storing continuous, segmented and averaged data.

» You can significantly reduce the space required to store your files using segmentation based on
event markers.

» The optional video function allows you to record video data synchronously with your EEG data.

» The optional averaging function on the basis of event markers allows evoked potentials to be
displayed during recording.

» The static overlay function allows you to compare current averaged data with, forinstance, a pro-
totypical curve that you have recorded previously with Recorder or calculated with Analyzer.

Recorder has an interface to the actiCAP ControlSoftware (as of version 1.2.1.0) to allow impedance
measurement of active electrodes. If you control the actiCAP ControlSoftware using Recorder, you
can automatically save the impedance values in the header file of the EEG data set, which obviates
the need to save them in a separate file.

Recorder allows you to store amplifier-specific parameters (in the Amplifier menu), general config-
uration settings (in the Configuration menu) and the parameters used for impedance measurement
in the workspace and load them automatically with the workspace.

In the same way as with Analyzer, you can select individual channels or multiple channels when
viewing data (monitoring) in Recorder and display these separately.

The virtual amplifier function allows you to create and edit workspaces for your BrainAmp amplifier
without the need to connect it to your computer.
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Product identification

Product designation:

BrainVision Recorder

Manufacturer: Brain Products GmbH
ZeppelinstraBBe 7

D-82205 Gilching (Munich)
Phone: +49 8105 73384 -0

Fax: +49 8105 73384 - 33
Web site: https://www.brainproducts.com

Email: techsup@brainproducts.com

Use together with other products and components

Recorder is permitted by Brain Products to be combined with the following amplifiers and software:

Product

Manufacturer

BrainAmp family

(BrainAmp Standard, BrainAmp DC,
BrainAmp MR, BrainAmp MR plus, Brain-
Amp EXG, BrainAmp EXG MR)

Brain Products GmbH

actiCHamp and actiCHamp Plus

Brain Products GmbH

FirstAmp Brain Products GmbH
V-Amp Brain Products GmbH
LiveAmp Brain Products GmbH
MOVE Brain Products GmbH

actiCAP ControlSoftware

Brain Products GmbH

RecView

Brain Products GmbH

Beside this general statement about permitted product combinations, the user must check, if all

stipulations of each product (for example regarding its MR compatibility) are fulfilled for the specific

combination and purpose of application (intended use and correct use).

Recorder may be used in combination with specific medical devices, , only if this combination is ap-

proved by the manufacturer of the medical device.
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Intended use

As of September 30th, 2013 and software version 1.20.0601 Recorder is not a medical device any-
more and can only be used in the context of non-medical applications in order to carry out funda-
mental or applied research on the basis of neurophysiological methodology and data.

Use of Recorder for diagnosis, therapy, monitoring of vital physiological processes (such as cardio-
vascular functions etc.) or other medical purposes is expressly forbidden.

Recorderis intended to be used for recording neuro-/electrophysiological signals (for example EEG,
EMG, ECG, EOG) and/or signals from other approved sensors.

The useris solely liable for any risks if this software is not used in accordance with the correct use.
Brain Products provides no guarantee and accepts no liability for the results obtained with Record-
er.

Correct use

Recorder is permitted to be used by users in the psychological and neurophysiological research
area as well as physicians and medical experts.

Recorder is not permitted to be used by

» unqualified persons (for example laymen),
» persons who cannot read (due to visual impairment, for example) or understand (due to a lack
of language skills, for example) the user manual.

Recorder can be used to view and filter neuro-/electrophysiological signals from healthy and sick
adults, children and animals.

Irrespective of any liability on our part, the specialist staff must observe the relevant national stip-
ulations for operators and other relevant national legislation.

Ifyou record EEG/EXG! signals in an MR scanner, the recording computer must always be positioned
and used outside the scanner room.

All versions of Recorder that have been released into the market as medical products do remain
medical products. Brain Products will continue to treat them as medical products until the end of
their service life (for example by performing post market surveillance).

The user should be aware that if a former Recorder version that was a medical product is replaced
by a newer version that is not a medical product anymore, the terms and conditions of the new Re-
corder version are effective only from then on.

1. EEG, EOG, ECG, EMG, EDA, etc.
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Installing Recorder
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Under normal conditions, Recorder does not cause any conflicts with other programs that are al-

ready installed. Brain Products, only guarantees that programs will interact without problems if the

programs concerned have been tested for compatibility. This applies to BrainVision Analyzer, Bra-

inVision RecView and actiCAP ControlSoftware and to the Microsoft operating systems provided

that no modifications to the configuration of the operating system as delivered have been undertak-

en (including official service packs and updates).

To install Recorder you must be logged on as system administrator.

1.1 System requirements

The computer should fulfill the following minimum hardware and software requirements:

Windows® 7 32-bit and 64-bit

Operating . .
System Windows® 8 / 8.1 64-bit
Windows® 10 64-bit
Processor | Intel Pentium Ill processor 1 GHz or higher

Graphics adapter

Min. resolution 1,024 x 768 pixels and 32,768 colors

RAM

Windows® 7: min. 1 GB
Windows® 8 / 8.1: min. 2 GB
Windows® 10: min. 4 GB

Free disk space

Min. 2 GB free hard-disk space
Additional storage requirements depend on the extent of the data to be
processed.

Monitor

Min. 17"
A 21" monitor is recommended for more than 32 channels.
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1.2 Preparing your computer

Before installing or using Recorder make sure that the performance of your system is not impaired
by background processes or other real-time applications which run with higher priority.

Do the following:

» Uninstall software that you don’t need (for example, promotional software).
» Stop services that run in the background, for example:

> system services

> indexing services

> scanning services (anti-virus)

> updating services (Java, web browser, anti-virus, office software, bloatware)
» Run critical real-time applications on a separate computer, for example:
NIRS acquisition
eye tracker acquisition
stimulation software
voice, video, audio processing
flash applications

v v Vv VvV VvV V

time tracker
» Change the settings of Windows® processes (see also: Troubleshooting), for example:
> screen saver
> defragmentation
> Windows® update
> power management

m Note

Do not usethe recording computerto browse the Internet or playback multimedia files.
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1.3 Install Recorder

m Note

Install Recorder on a stand-alone computer. No stimulation, NIRS, eye-tracking or
similar software must run on this computer.

Insert the Application Suite USB into a USB drive.

Open Windows Explorer or My Computer and browse to the location of the Application Suite
USB. (Browse to the Application Suite USB folder.)

Double click to open the folder.

Double click Autorun.exe.

The Welcome screen opens.

Click Install BrainVision Recorder & Video Recorder.

The BrainVision Recorder screen opens.

Click Install BrainVision Recorder.

Follow the installation routine and use the default settings.

Now install all Recorder updates that may be available.

= By default, the installation directory of Recorderis C: \Vision.

Browse to the Application Suite USB folder

N o wWwoN R

On your keyboard, press the Windows key g@ + R key.
In the Run dialog, click on Browse...

Select the USB port and double-click the Autorun.exe.
In the Run dialog, click on OK.

= The Welcome screen of the Application Suite opens.
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1.4 Update Recorder

New versions and updates of Recorder can be downloaded from the web site: https://www.brain-
products.com/. You need to login in to access the download area.

Small updates might be available on the Application Suite USB. You can install these directly from
the USB, if applicable.

1 Open the Welcome screen of Application Suite USB.

2 Click Install BrainVision Recorder & Video Recorder.
The BrainVision Recorder screen opens.

3 Click on Install New Modules to install minor updates.

The button is only available, if there are new modules.

1.5 Check the license information

After installing Recorder, ensure that the license information is correct.

Pre-requisites:

- licence dongle connected to computer

1 Start Recorder

When you start Recorder for the first time, start in Administrator mode. (For details refer to Pro-
gram preferences.

2 Choose Help » About BrainVision Recorder...

= The About dialog opens.

About BrainVision Recorder X

#=s.  BrainVision Recorder Version 1.22.0101

= Copyright® 2000 - 2013 Brain Products GmbH Syatam o |

Sentinel HASP - HASP-HL - 1002790600 (local)

‘Your dongle will expire on 2020-04-01.

Add-on licenses:
BrainVision Video Recorder: This license will expire on 2020-04-01.
Yision RecView: This license will expire on 2020-04-01.
Yision Aecview MA: This license will expire on 2020-04-01

Note: If an add-on license has expired. please contact your local certified Brain
Products distributor

Figure 1-1. Dongle information


http://www.brainproducts.com
http://www.brainproducts.com
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The About dialog contains the following information:

» dongle information and internal serial number of the dongle
» expiry date of the dongle and

» add-on licenses! bound to the dongle

If your dongle is due to expire, for example less than 30 days are left, a warning appears when you
start Recorder. Contact your local dealer for a renewal.

Recorder @

Your dongle will expire on Saturday, May 29, 2019.

s I % Recorder will not start with this dongle after this date!
Please contact your local dealer.
Hasp HL 5/N: 103400 (local dongle)

Figure 1-2. Warning before a dongle expires

m Notes

» For Hardlock and LPT dongles no expiry date is shown.
» |Ifyou are using a Hardlock, LPT or HASP HL dongle, please contact your local dealer

or Brain Products sales to replace your dongle with a latest dongle technology.
For more information about the dongles, refer to Appendix B.

1.6 View Licensing Terms

To view the licensing terms for BrainVision Recorder open Recorder and choose Help » License
Terms... The Recorder_License.txt will display.

1. Depending on you dongle technology the add-on licenses may be called sublicenses.
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\M\ 1.7 How to cite Brain Products GmbH

To make it easier to cite Brain Products GmbH in your research we have added an option to the Help
menu. Click Help > How to cite us.... This will copy the corresponding text to the clipboard which can
then be pasted into your required document.
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2 Basic procedures

When you start a project from scratch you basically follow the steps below:

1 Connect the amplifier

First connect the amplifier to your computer and switch the amplifier on (if applicable).
2 Start Recorder
3 Select the amplifier in Recorder

Click on Configuration » Select Amplifier... and select your amplifier from the drop-down list.
You must start Recorder in administrator mode.

4 Create or open a workspace

A workspace saves all amplifier-specific settings and some basic project settings, for example
filters, segmentation and averaging.

5 Start monitoring

To check if the amplifieris working properly click on the button Start Monitoring <i>|. If no errors
are encountered, EEG curves appear in Recorder window running from left to right.

:?3 Recorder

File View Display Montage Configuration Window Help

[ afw| o] o «f Of &]@| Me[==|vIaR- 7] %] i| 2IDIS| 2| | alafsl-]

1eoe]

Fpi MWW
- M\Mw%

F3 — R

F4 e e e e ———————

c3 e e e
c4 e e ——— e e e T e e b e e e
P3 e L R e ok e e O i i) e g S ooty W U T Lt ot G
P4 WMMMMW

o1 wVWVW\WMW
02 WWWWW\,MMM
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At the end of the channel list there is a scaling bar that helps you to assess the signal size. If a
small number of channels is displayed and there is enough space, a scaling baris shown in front
of every channel.

B e R T ke e B Y B e

6 B I e Y R W A e e A i Pt VPN SNV R A  O

Fr [P S\ NV NS SRR SRS PSS Mg [ S| BRPRE - S SR Oy SR SRR SR N S

Cz —_——— e —

Pz N e I S IS N N S
A1 WWWW
A2 A Y o N W e L 07 A o Ve Y e D WY
veos | M%

Suv

T T T
Frequent Frequent Frequent

Ready Monitoring O1_F8_T4_T6 Buffer: 0% Simulated

6 Measure the impedances

When all channels show a signal, measure the impedances. This is an important step in your
project.

7 Record the data

From the impedance check you can switch directly to recording the data.
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3 Your first steps in Recorder

Read this chapterif you are using Recorder for the first time.

For your first steps you don’t need an amplifier. Recorder has a simulated amplifier with which you
can try out the basic functions. You can use the simulated amplifier whenever you want to try out
functions or see the impact of settings.

3.1 Start Recorder for the first time

When you start Recorder for the first time, you must select an amplifier.

Prepare:

- license dongle

’(‘_g.lé’,a}\ 1 Connect the supplied license dongle to a USB
O— >

port of the computer.

2 Start Recorder in administrator mode.
Tl e g > Right-click on the Recorder icon and choose
M| Fnes ik ot N Run as administrator.

Send to

> Confirm the subsequent dialog.

3 In Recorder, click on Configuration » Select Am-
plifier...

Select Amplifier X

Simulated Amplifier ; 1

actiCHamp , 5] 4 Select your amplifier® from the drop down list
actiCHamp-Turbol.ink

BrainAmp Family and click on OK.

Livesmp

Livesmp B8/16/32

Quick&mp LUSE

Simulated Amplifier
V-dmp / Firgtmp

a. Depending on your system, not all amplifiers, as illustrated above, will be displayed
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3.2 Simulate an EEG monitoring

Recorder has a simulated amplifier. You can use it to make yourself familiar with the basic functions
of Recorder.

Pre-requisites

- Simulated amplifier selected

1 Choose File » New Workspace... from the menu bar.

The workspace wizard opens.

2 Click on Next in the first dialog page.

3 Inthe amplifier settings choose: Edit Workspace - Amplifier Settings

> Sinewave Options i
> Number of Channels: 32 “i"i”i o e
> Sampling Rate [Hz]: 500 EEG Fierame™ | =

Cormmon Settings

Mumber of Channels: |32 S
Sampling Fate [Hz], - \ 500

4 Click on Next (three times) and then on Finish.
5 Now click on the button Start Monitoringﬂ.
=>» The data is displayed but not saved. Each channel has another sine wave.

=> To stop the monitoring mode click on the button Stop Monitoringg.

ZfﬁRecorder
File View Display Montage Configuration Window Help

[o o]w] o o «| ©f &l@| A|=[S|v|aR- 7] %] i] 2[T[=| 2 £
[10.0s]
Fp1
Fp2
F3
F4
c3
c4
P3
P4

~a

i
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Understanding the toolbar

Try out the common functions in the toolbar.

Changing the data display

You can change the way the data is displayed by using the toolbar buttons:

[o olw| o] «f ofjal@

A

o o = A 7 Y | A Y 1 N S ol 5T

Increase the display interval (zoom out).

Decrease the display interval (zoom in).

Increase the scaling factor.

Decrease the scaling factor.

Decrease the number channels that are displayed on one screen.

Increase the number of channels that are displayed on one screen.

L2 le |l

Switch to the next group of channels.

L3

Switch to the previous group of channels.

Note: The Next Group and Previous Group buttons are only available, if you decrease the
number of displayed channels or if you have more than 64 channels.

|

Baseline Correction in Display activates or deactivates baseline correction. When activat-
ed, only the baseline of the display is changed, and not the actual data.

g@ For advanced view options, refer to Chapter 10.
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3.4 Record the EEG data

You must save EEG data to analyze them later in Analyzer, for example.

[ o|wl] | ol u) o Q|@| Me—|=[=|¥[Al] 2] || i]| B|T[=] 2

Pre-requisites

- Data monitoring is running

1 Click on the button Record J

The Save As dialog opens.

2 Putin afilename and optionally a comment.

The comment will be stored in the header file (*.VHDR).

=> Afteryou clicked on Save, the data is recorded. This is shown in the status bar:

FT3
FT10

TP
TP10 T
108 v
¥ T L T L T ] T
| 54 54 S 45 1 54 5154 54 g4 54 54
Ready PN ECHUvRv]g (Standard Montage |MyFirstRecording.eeg Elapsed Time: 00:00:13 |Free Space: 12203:14:: |Buffer: 0

Recording options

Pause the recording. To continue, click on the button Record j A new segment marker

j will be set.

You can stop recording with the button Stop Recording j

j When you click on button Record j you can append the data to the previous EEG file. In
this case, a new segment marker will be set.
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3.5 Insert an annotation

In your project you might want to insert a note text to remember what a test subject did at a certain
point; for example, moving.

o lul | [ of ala

N[ =[=|v|al-] o] ] %] 1] 2|m[=] 2

Pre-requisites

- Monitoring or recording started

1 Increasethe display interval to a maximum. Click the button Increase Intewal@ untilitis dis-
abled.

This gives you more time to see where the annotation is inserted. Once you know how it works
you don’t need to increase the display interval.

2 Click the button Annotation ¢ |.

The Annotation dialog opens.
3 Putin ashort, meaningful description, for example ‘moving’, and click OK or press Enter.

=>» The annotation ‘moving’ is shown in the list of markers.
FC6
CP5
CP6

i i [ T | [ [ [ T [
52 S 4 S 4 S 4 moving 5451 54 S 4 545254 S 4 S4 554 S 4 54 E&54

Ready

Note: Annotations are inserted with a black marker. The red markers come from the
amplifier.
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3.6 Close Recorder

Recorder can’t be closed during recording or data monitoring. You must first stop the data stream
from the amplifier. Do the following:

1 While a recording is progress, click on the button Stop Recording j

2 Then click on the button Stop Monitoring & |.

This button is only active if a mode is running (data monitoring, test signal or impedance
check).

=> You can now close Recorder.



4 Program preferences

4.1 Starting Recorder

You can start Recorder in administrator mode or in standard mode.

The administrator mode is mainly used for the basic pro-

gram configuration. In the administrator mode you can
change basic settings in the menu Configuration.

Limits in standard and administrator mode

Standard Administrator
Select amplifier No Yes
Select the data storage type No Yes
Change userrights No Yes

4.1.1 Startin standard mode

To start Recorder in standard mode, do the following:

1 Double-click on the Recordericon.

—

£/
&

= Recorder starts in standard mode with limited functionality.

4 Program preferences

mplifier | Cenfiguration | Window Help

27

Select Folder for Workdiles..,
Predefined Annotations...

Preferences...

Select Amplifier...
Select Data Storage Type...

Administrator...
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4.1.2 Startin administrator mode
To start Recorder in administrator mode, do the following:
—_—
Open
Troubleshoot compatibility
'SP Run as administrator L
1 Right-click on the Recordericon and choose Run as adminis- Sendto v
trator. Cut
Copy
Delete
Rename
Properties

=> Recorder starts this time in administrator mode.

4.1.3 Setadministrator mode as default

If you generally want to start Recorder as administrator, do the following:

Troubleshoot compatibility
'@J Run as administrator

Send to 3

1 Right-click on the Recordericon and choose Proper-
ties. et

Copy

Delete

Rename

Properties ==
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E BrainVision Recorder Properties @
| Security | Details | Previous Versions
| Generl | Sharteut | Compatibilty

If you have problems with this program and it worked comectly on
an earier version of Windows, select the compatibility mode that
matches that eariier version.

Help me choose the settings
Compatibility mode

[ Run this program in compatibility mode for

Windows XP (Service Pack 3)

Settings

2 Then, click on the Compatibility tab and choose e
RUI‘I thiS program as an administrator. [] Run in 640 x 480 screen resolution

[] Disable visual themes
[ Disable desktop composition
[] Disable display scaling on high DP settings

Privilege Level

Run this program as an administrator
o

185 Change settings for all users

[ ok ][ Ganesl | [ sepiy

=>» Recorder will always start in administrator mode. You can undo this setting any time.
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4.2 Setting userrights

As administrator you can limit the program functions for other users.

1 Start Recorderin administrator mode.

2 Click on Configuration » Administrator.

= The Administrator dialog opens.

Administrator
Cancel

User Rights [does not affect administrators)
W Allow User Selecting Workspace
W &llow User Editing / Creating ‘Workspaces
W Allow User Editing Preferences

W &llow User Editing &mplifier Specific S ettings

Other Settings

™ Force 'Save As' Dialog when Monitoring Starts

Allow User Selecting Workspace

When deselected users cannot change the
workspace. Editing or creating a workspace
will still be possible.

Allow User Editing/Creating Workspaces

When deselected, users cannot edit or create a
workspace. Opening another workspace will
still be possible.

Tip: Deselect the first and second option, if
users must not change workspace settings.

Allow User Editing Preferences

This allows users to make changes to the
global program configuration (Configuration »
Preferences...). For details refer to Set global
program preferences.

Allow User Editing Amplifier Specific Settings

When deselected, the options in the menu
Amplifier are not available (for example, digi-
tal port settings).

Tip: Deselct if the user must not change any
settings related to triggers, for example

Force 'Save As' Dialog when Monitoring Starts

With this option, the ‘Save As’ dialog opens
ever time the users clicks on the monitoring
button.
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4.3 Set global program preferences

You can configure global program settings for all users.

1 Start Recorderin administrator mode or as standard user with the corresponding rights.

2 Click on Configuration » Preferences...

= The Preferences dialog opens.

.
View tab

Preferences X

Video | Passive / Active Bectrodes | LabSim |

View %5 Scaing |  DCComection |  Remote DataAccess |

Default Display Interval (0.5..30s): |il§ Restore Default

_6"-(-_ | Cancel

Default Display Interval | specifies the time interval shown on the computer screen by default.

allows you to reset any value that has been changed to the initial

Restore Default
value.
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Scaling settings tab

Preferences X
Video | Passive / Active Blectrodes | LabSim |
View Scaling <]  DCComecton | Remote Data Access |

¥ Polarity: Positive Down

[¥ Start with Display Baseline On
Default Scaling [uV]: 100

Set Individual Scaling Factors.. ‘ Set Default Scaling Parameters for Tabs... |

] cancel

defines the polarity of the displayed signal. If you
Polarity: Positive Down | select this box, the axis for positive signals points
downwards.

activates the button Baseline Correction ﬂ is

Start with Display Baseline On active by default.

text box contains the scaling value to be used when

Default Scaling [pV] monitoring starts.

Set Individual Scaling Factors... | specify the channel for which you want to change
the display scaling.
Enter the channel names and a scaling factor.

Individual Scaling Factors (230

Enter individual channels and their scaling factors in relation to the

;f.:ff;cdat‘g' ﬂ.liﬁ'fa'.e polporaphic signals ke EXG on the display. integer (e'g' 1 2) = reduce Sca“ng
g S e s fractional number (e.g. 0.1) = increase scaling.
The scaling only affects the display of the data; it
Channet Scaling Factor does not affect the data itself.
oz 2 It makes sense to display the ECG channels with

reduced scaling, since otherwise they encroach
significantly on the curves of the EEG channels.

Cancel
Set Default Scaling Parameters for Tabs... | specifies the scaling of the amplitude and time
— e | €S for the scientific view. The setting applies to
Ampﬁmixis: all the tabs in the scientific view.

Minimum Value [LV]: [-200]
Maximum Value [pv]: 200
Scale Division: 0

[ Polarity: Positive Down

Time Axis:

Display Interval [1s... 60s]: [1p
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DC Correction tab

Preferences X
Video ] Passive / Active Blectrodes | LabSim |
View | Scaling DC Comection 42 | Remote Data Access |

r

] cance

Choose to activate automatic DC offset correction.

You can specify the threshold (in percent) for the DC offset correc-
tion in the text box Threshold [%].

For further information on DC correction, refer to Toolbar.

Automatic DC Correction

Remote Data Access tab

Preferences X
Video | Passive / Active Blectrodes | LabSim |
View | Scaing |  DCComection Remote Data Access 5

[~ Enable Remote Data Access

Cancel

to enable the RDA server. For further information on using the

Enable Remote Data Access RDA server, refer to Chapter 13.
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Video tab

This tabis only available, If you have installed Video Recorder and if you purchased the correspond-
ing add-on license.

Preferences X

View | Scaling | DC Comection | Remote Data Access |
Video | Passive / Active Blectrodes | LabSim |
¥ Enable Video
Select camera:
W Camera Seftings...

| Concal

Choose to enable Video.

For using Video refer to Chapter 11.

Information about add-on licenses refer to Appendix B.

You can select the required camera in the Select camera drop-down
list.

Selecting Camera Settings... will open the camera settings dialog.

Enable Video
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Passive/Active Electrodes tab

For BrainAmp, V-Amp and QuickAmp you must specify whether you are using passive electrodes or

the actiCAP ControlBox with active electrodes.

Preferences

View 1 Scaling | DC Comection
Video Passive / Active Blectrodes
~
-
~
-
-

X

Remote Data Access |
| LabSim |

oo | Cancel

Passive Electrodes

Choose if you are using passive electrodes.

Enable Automatic Impedance-Remeasurement of Data Elec-
trodes: Impedance measurement of the data electrodes (not
reference and ground) is repeated, if the measured values were
invalid. Invalid impedances are detected, if the measurement
has not yet started or if the values are outside the measure-
ment range.

If the impedances are still invalid after the subsequent mea-
surement, a message is shown where you can allow (Yes) or
disallow (No) invalid impedances. When you click on No, you
must improve the impedances before you can continue.

Use actiCAP Control Software

Choose if you use the actiCAP ControlBox with active elec-
trodes. When selected, Recorder interfaces with the actiCAP
ControlSoftware.

Detect Invalid Impedances
A message is shown where you can allow too high impedances.

Use actiCAP Test Signal

When selected, the button Test Signal | in the toolbar is dis-
abled, and you use the button Test [E on the actiCAP Control-
Box
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LabSim tab

For use with LabSim.

Refer to the LabSim, Operating Instructions for further information.

Preferences X
View | Scaling | DC Comection | Remote Data Access |
Video ‘ Passive / Active Bectrodes LabSim
¥ Enable LabSim test mode
Note: Maximum recording time is two minutes.
"] cancel

Enable LabSim test | Choose to enable test mode for LabSim.
mode | De-select to disable test mode for LabSim.
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5 Workspace

Workspaces save user defined settings, such as file locations, amplifier parameters, cap configura-
tion, electrode positions etcetera. You work with only one workspace at any one time. You can, , set
up multiple workspaces with different settings, and switch between these as you wish. This pro-
vides you with an easy way to access recording parameters that you use frequently.

Whenever you set up or edit a workspace, you are assisted by a wizard that allows you, for example,
to define channel names and the sampling rate for the recording.

Alongside these settings you make in the wizard, the workspace also stores all the settings you
make in the Amplifier and Configuration menus. Also the impedance measurement settings are
stored with the workspace (see Chapter 8).

When you create or edit a workspace the parameter settings are automatically taken from the last
workspace that was opened. As a result, you may need to adapt these settings for use in the current
workspace.

5.1 The workspace at a glance

Workspaces are created with the help of the workspace wizard. It consists of four dialog pages:

» Data File Settings

» Amplifier Settings

» Software Filters

> Averaging / Segmentation

Pre-requisites

An amplifier is selected
The amplifieris connected to the recording computer

Click on File » New Workspace... or File » Edit Workspace...

= The workspace wizard opens.
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Workspace wizard 1: Data File Settings

On the first dialog page, you set all file related options.

Edit Workspace - Data Files Settings
Raw File Folder:  |C:\VisionRaw Files Browss...
¥ Automatic Filename Generation
Prefic:  |Brainfmp- Min. Courter Size [digits] ld

Cument Number: (1

Mext Resutting Filename:

BrainAmp-0001.eeg

Cancel ]

Raw File Folder

specifies the destination directory for the EEG data. By
default this is ‘C:\Vision\Raw Files’.

Automatic Filename Generation

generates automatic file names consisting of a Prefix and
Counter. The prefix does not change. The counteris incre-
mented each time you save data. You can specify the length
of the counter by entering a number between 4 and 10

Current Number

specifies the start number of the counter.

Next Resulting Filename

shows the name that results from the entries you have
made.

In the example above the first data set is saved as ‘Brain-
Amp_0001.eeg’. The second data set would, thus, be ‘Brain-
Amp_0002.eeg’.

=>» Click on Next to open the dialog Amplifier Settings.
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Workspace wizard 2: Amplifier Settings

The second dialog page contains amplifier-specific parameters (1) and the channel table (2).

Each amplifier family has its specific settings. For more details about the workspace
for your amplifier refer to Amplifier-specific settings.

Edit Workspace - Amplifier Settings @
o_ Scan for Amplifiers Select Vittual Amplfier(s) ]
SeReel Selected Ampifie(s):
\&mplifier 1: Braindmp Standard ~ - Channels / Riate
Amplifier 2: - Not Found - Ml Number of Channels: |32 Sampling Rate [Hz)] - 500
\&mplifier 3: - Mot Found - - X
Amplifier 4: - Mot Found - k- - Master Settings
Amplifier 5: - Mot Found - B | 5 9 .
|Amplifier &: - Not Found - Resalution [/} hd 05 Low Cutoff [s} - 10
Amplifier 7: - Mot Found - -
I 2 = WG Range[+/-mv:  [16.384 High Cutoff [Hzl: ~[ 1o
L ey Copy Master Settings ™ Ground Series Resistor [kOhm] 1
¥ Use Individual Settings I Low Impedance (10 MOhm) for DE / tF I Reference Series Resistor [kObm] | 7
i Low High Series = -
'2‘: o | (i ";'\‘,'_;m" Cutoff Cutofi | Resist. B'ﬁ'l unit Gradient Offset M
oL (tc) [=] Hz] | xonms| °™
0.5 1000 0
0 1000 0
0. 1000 0
05 1000 0
0.5 1000 0
0.5 1000 0 =
0. 1000 0
0. 1000 0
0 1000 0
10 0. 1000 0
11 05 1000 0
1z 0.5 1000 0
13 0.5 1000 0 =
14 1000 0
15 0 1000 0
16 0 1000 0
7 1000 0
18 05 1000 0
19 s 1000 0
20 0.5 1000 0
Fal 5 1000 0 -
Use Electrode Position File < Back Next > Cancel

before you can setup a workspace, you must scan for an ampli-
Scan for Amplifiers | fier. This connects the amplifier to Recorder. The detected
amplifier(s) are shown in the Scanned Amplifier(s) list.

specify the number of channels (including data, ground, refer-

Number of channels ence and auxiliary channels, if applicable).

choose a sampling rate from the drop down list.
Sampling rate Depending on your amplifier, a higher sampling rate can limit
the number of channels.

Use Electrode Position File | Please referto Using electrode position files.

= Click on Next to open the dialog Software Filters.
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Workspace wizard 3: Filter settings

The third page contains the filter settings.

Edit Workspace - Software Filters
Raw Data Saving Fiters | Segmentation Fiters | Display Fitters
¥ Enable Filters
— Master Settings
¥ Low Cutoff Fiter ¥ High Cutoff Fiter T~ Notch Fiter
Time Constart [s]: Ii}.3 Frequency [Hz]: |0.531 ‘ Frequency [Hz): |70/ ’7 Frequency [Hz] l vl

[T Use Individual Settings Copy Master Settings

Low Cutoff High Cutoff Noich | -
Channel Enable Time Constant [s] Frequency [Hz] Enable Frequency [Hz] Enable Frequency [Hz]

1 ] o o Fl 0 [ 0

2 ] o o 0 [ 0

3 ] o o [&i 0 [ 0

4 ] o o [&i 0 [ 0

5 ] o o [&i 0 [ 0

[ ] 0 0 El 0 [ 0

7 r 0 0 Fi 0 [ 0

3 r 0 0 Fi 0 [ 0 =

9 r 0 0 Fi 0 [ 0

10 r 0 0 Fi 0 [ 0

1 r 0 0 Fi 0 [ 0

12 r 0 0 Fi 0 [E 0

13 r 0 0 Fi 0 [E 0

14 r 0 0 Fi 0 [E 0

15 r 0 0 Fi 0 [E 0

16 r 0 0 Fi 0 [E 0

iry ] o 0 Fi 0 ] 0 =

18 ] o 0 [& 0 B 0

19 ] o 0 [& 0 B 0

20 ] o 0 [& 0 B 0

21 ] o 0 [& 0 B 0

22 C 0 0 [& 0 Cl 0

23 = o 0 [& 0 Cl 0 -

A mn | LS

< Back Nead = Cancel

Three filter methods are available:

» Raw Data Saving Filters

Filters are directly applied to the raw data. Use of this filter is not recommended, because this
changes the raw data. When using BrainVision Analyzer you can apply filters to the raw data.

» Segmentation Filters

When you specify segmentation (subsequent tab of the workspace wizard) you can also set fil-
ters for the segmented data.

> Display Filters

This filter only has an effect on the display on your screen. When you set the filter, you can switch
it on and off during the data display of the data by clicking on the button Display Filter gl
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Enable Filters

You can also deactivate the paths completely by deselecting the box
for each path

Because the filters are software filters, you can enter any values.
Nevertheless, you should take care not to set any frequencies with a
value equal to or greater than half the selected sampling rate.

Low Cutoff Filter
High Cutoff Filter

The slope for the low-cutoff filter and the high-cutoff filter is 12 dB/
octave.

Low-cutoff filter: Filter that reduces the amplitude of low-frequency
digitized signals.

High-cutoff filter: Filter that reduces the amplitude of high-frequency
digitized signals.

Notch filter

This filters the noise of the mains line. You can choose between
50 Hz and 60 Hz. Depending on your region, the mains noise is either
50 Hz (for example, Germany) or 60 Hz (for example, USA).

Use Individual Settings

You can apply this setting to the channels as a group or to individual
channels by selecting or deselecting the box.

Copy master settings

Copies the settings from above into the channel table. This button is
only active, when you select the check box Use Individual Settings.

= Click on Next to open the dialog Segmentation / Averaging

Workspace wizard 4: Segmentation / Averaging

The Segmentation / Averaging dialog allows you to make optional settings for segmentation and av-
eraging. You will find a detailed description of the configuration options for segmentation and aver-

aging in Section 7.2.

Workspace wizard 5: Saving

When you click on Finish, the Save As dialog opens allowing you to save the workspace file.

Give the file a meaningful name and click Save.
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5.2 Create a workspace from scratch

Pre-requisites

An amplifier is selected
The amplifier is connected to the recording computer

1 Click on File » New Workspace... or File » Edit Workspace...

The workspace wizard opens.
2 Configure the data file settings (first dialog page) and click on Next.

3 Inthe Amplifier Settings dialog, click on Scan for Amplifiers.

The connected amplifier will be displayed in the field underneath the button.
4 Configure the settings according to your needs (also: Filters and Segmentation/Averaging).

5 When finished click on Finish to save the workspace.

The Save As dialog opens allowing you to save the workspace file.

=>» By default the workspace is stored in C:\Vision\Workfiles .

5.3 Using electrode position files

Electrode names, electrode topographies and physical channels are assigned in a workspace. New-
ly created workspaces do not yet contain these specifications and they therefore have to be import-
ed. To assist in the import function, there is a special electrode position file (EPF) created by the cap
manufacturer. Alongside the names and positions of the electrodes (phi, theta, radius values), this
also contains the physical channels.

An EPF can be used equally well for both for proportional (10-20 system incl. extensions) and spher-
ical caps (equidistant) and gives users the opportunity to adapt the electrode position data (for ex-
ample the physical channel). The EPF is written in XML format and is saved as a BVEF file. This can
be opened and edited in a text editor. The file has the following structure (see also the Analyzer
Manual):



<?xml version="1.0"?>

<Electrodes>

<Electrode>
<Name>Fpl</Name>
<Phi>-72</Phi>
<Theta>-90</Theta>
<Radius>1</Radius>
<Number>1</Number>

<Electrode>

<Electrode>
<Name>Fp2</Name>
<Phi>72</Phi>
<Theta>90</Theta>
<Radius>1</Radius>
<Number>2</Number>

</Electrode>

</Electrodes>

//opening tag

//Electrode name (here: 10-20 system)
//Phi value

//Theta value

//Radius value

//Physical channel

//closing tag

Figure 5-1. Example electrode position file
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When the electrode position file has been read into Recorder, the data is written to the header file
which acts as the interface between Recorder and Analyzer. This means that the same information
is available in both Recorder and Analyzer.

5.3.1 Create a workspace using an electrode position file

You can either load the complete electrode position file, which covers the channel table and elec-
trode topography or only load the electrode topography for the electrodes that are already present

in the channel table.

» Load complete file: Steps 1-7

» Load electrode topography: Skip step 6

Pre-requisites:

- Anamplifieris selected

- The amplifier is connected to the recording computer

1 Click on File » New Workspace... or

The workspace wizard opens.

2 Go to the Amplifier Settings dialog (second dialog page).



5 Workspace 44

HE B 15 o0
16 16 16 10 1000
7|17 7 10 1000
18] 18 18 10 1000
18] 18 18 10 1000
3 Click on Use Electrode Position File. 2420 % - o
Use Electrode Posmor'%_‘
Electrode Position File @

|¥ Read positions from Electrode Pasition File

4 Select the check box Read positions from | [} zecroeeosonrie:

Electrode POSitiOﬂ Fi le |C:\\f\sinn\Recnrder‘\\"mrkﬁles\BCMR—}Z.hvEF Browse...
Preview ...

5 Click on Browse and locate the electrode po-

Import amplifier channel table from Electrode Position File:

sition file (* .BVE F) . The whole ampifier channel table will be replaced with
electrode definitions {channel names and physical channel
. . numbers) from the Electrode Position File.

If you want to check the file, click on Pre-

Import amplifier channel table

view...
Electrode Position File @
[V Read positions from Electrode Pasition File
6 Click on Import amplifier channel table. Blectrode Position Fie:
. | C:\Vision'\Recorder \Workfiles\BC-MR-32.bvef Browse...
Recorder takes over the assignment of chan- =1
Preview ...

nel names and physical channels.

Import amplifier channel table from Electrode Position File:

. ’ 1 1 1 1 The whole amplifier channel table will be replaced with
NOTE' D on t c l IC k th IS b Utto n If yo u ed It an electrode definitions {channel names and physical channel
numbers) from the Electrode Position File.,

existing workspace and want to keep the

Import amplifier channel tabls |

channel assignment.

7 Click on OK to load the electrode positions
(topographies).

=>» The electrode positions and the channel table (if applicable), are loaded into Recorder. The in-
formation is written into the header file.

=> You can check the result in the impedance measurement window.
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m Possible errors sources

» More channels in electrode position file than in the workspace:

The exceeding channels are not imported. Change the number of channels in your
workspace.

» Less channels in electrode position file than in the workspace

The remaining channels stay unoccupied. You can remove the unoccupied chan-
nels from workspace, if necessary.

» Youdon’timport the channeltable and the electrode position file does not contain
data for some electrodes in the workspace:

The missing electrodes are set to zero. In the impedance measurement, these elec-
trodes are displayed at the edge.

» Any changes to electrode positions during the impedance measurement are not
written to the original electrode position file.

Electrode positions when using actiCAP Control Software

If you use active electrodes with the actiCAP Control Software as interface then the positions that
areread in are not displayed in the topography during the impedance measurement. The values are
nevertheless written to the header file.

5.3.2 Remove the electrode position file from the workspace

If you have already imported an electrode position file in the project then Recorder loads this file
again when you open an existing workspace or create a new one.

You can stop the import as follows:

1 Click on Use Electrode Position File.
2 Deselect the check box Read positions from Electrode Position File.

3 Click OK.
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Electrode Position File

I Reat psitions from Electrode Position File

‘ C:\vision\Recorder Workfiles\BC-MR-32-X 1.bwvef

Figure 5-2. Stop the use of an electrode position file

5.4 Open a standard workspace

The first time you start Recorder it creates a default workspace. You can find standard workspaces
on the Application Suite USB. Workspaces have the file extension *.RWKSP.

1 To open aworkspace click on the menu File » Open Workspace...
2 Locate and open the workspace.

The default location for workspaces is C:\Vision\Workfiles.

m Note

Workspaces of Recorder 1.10 or earlier contain only the parameters that were entered
using the wizard but not the settings from the Configuration and Amplifier menus. If
you open such workspaces then the corresponding parameters are taken over from the
last opened workspace.

5.5 Display information of your workspace

You can view the parameters of the current workspace at any time — even during recording — by click-
ing the button Show Workspace Info i | in the toolbar.
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6/ Amplifier-specific settings

Compatibility of Windows® and amplifiers

Some amplifiers are not supported by all Windows® operating systems. The following table pro-
vides an overview of the compatibility:

- o

N2 |~ © o -

® <2 ® ® ® ®
Amplifier £ |£E5 |25 |82 |2
S« |85 |85 |85 |85
£ o E < E < £ < £ <
=2 |22 B¢ |[2e |29
BrainAmp USB o ° L L ®
actiCHamp ° ] ® g ®
actiCHamp Plus ° ] ® g o
V-Amp / FirstAmp ° o o o o
LiveAmp ° ) ) ) )




6.1 Simulated amplifier

The Simulated Amplifier function allows you to:

» usethe Recorder without having an amplifier connected.

» display an EEG that has already been recorded.

It simulates the activity of up to 256 channels.

6.1.1 Simulated workspace at a glance

6.1 Simulated amplifier

48

When you select the simulated amplifier, a ‘simulated’ workspace is created. The parameters for
this workspace are taken from the most recent workspace based on a real amplifier. You can edit
the workspace for the simulated amplifier without overwriting the original workspace based on a

real amplifier.

If you select a real amplifier after the simulated amplifier, the most recent associated workspace is

loaded without changes (rather than the simulated workspace).

Edit Workspace - Amplifier Settings

Optiong Channels:
W S 1# - Name - Phys. Chn.
2 Fz 2
EEG Filename: C:4WizionhEEGWIWA alja280409_handFootim. i ;; i
5 FC1 5
] FC2 6
Common Settings 7 FCs 7
8 C3 8
Mumber of Channels: |15 9 e
10 c4 10
5 ling Fate [Hz]: R00.00 i S 1
Sampling R ate [Hz]: X 2 Tl 2
13 CP2 13
14 CP& 14
15 P3 15
16 P4 16
Sinewave | Sinewaves will be displayed for all channels.
Click the Browse button = to open a saved EEG data set. If you then

EEG data set is repeated in a loop.
EEG

e e e A e

ntage

Buffer: 0%

Simulated

switch the Recorder to monitoring mode, the EEG data set is displayed.
The EEG data is displayed in the same way as with a real amplifier. The
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Number of Channels | You can select up to 256 channels.

Sampling Rate [Hz] | Select a sampling rate.

)

Note

The menu bar does not contain the Amplifier item if you are using the Simulated Am-
plifier function.

Don’t modify the file properties of the simulated workspace.



6.2 BrainAmp

6.2 BrainAmp amplifiers

amplifiers

6.2.1 BrainAmp workspace at a glance

To access the workspace you must first create or edit a workspace.

1 Choose File » New Workspace... from the menu.

2 The workspace wiz

ard opens. Skip the first dialog page.

3 If you have connected an amplifier click on Scan for Amplifiers...
If you don’t have an amplifier Select Virtual Amplifier(s)... and select an amplifier.

50

4 When an amplifier has been detected, or a virtual amplifier has been selected, you will be able
to edit the amplifier settings dialog page. The amplifier specific parameters are in the upper
section and the channel table is in the bottom section.

Editing the amplifier

Edit Workspace - Amplifier Settings X
Scan for Amplifiers Select Virtual Amplifier(z)...

Scanned Amplifier(z) & LG

amplifier 1: Eraindmp DT 7 MR plus ~ ERIED SIS

Amplifier 2 Braindmp ExG / ExG MR with 16 Channels Murnber of Channels: |48 Sampling Rate [Hz]: - RO00
Amplifier 3: - Mat Found -

Amplifier 4: - Mat Found - Master Settings

Amplifier 5: - Mat Found - " )

Amp\ifiel B - Mot Found - Flesolution [p]: - 0.5 Low Cutaff 5] - 10
it i e v Range [+ mv]  [16.384 High Cutalf [Hz): [ 0
B U el RALelERGEL Copy Master Settings W Ground Series Resistor (kOhm]: 10
¥ I Low Impedance (10 MOhm) for OC / MApls W Reference Series Resistor (kOhm]: 10

> Low High Series : M
# Name Type Pg:: Resohiion ::':::1 Cutoff Cutoff Resist. 3:; Unit Gradient Offset
(tc) [s] [Hz] [kOhms

128 | CP6 FHEEG |28 0.5 16.384 |10 250 10
| 29| TP9 'ﬁ EEG |29 0.5 16.384 |10 250 10
(30| TP10 fyeea [30 0.5 16.384 |10 250 10

311POz ETHEEG |31 05 16.384 |10 250 10

specific parameters

Number of Channels

Enter the number of channels.

Sampling Rate [Hz]

Choose the sampling rate from the drop-down list.

Resolution [pV]

Choose an amplitude resolution from the drop-down list.

Range [+/- mV]

The mV range shows the range across which the amplifier sends data to
Recorder.

Low Cutoff [s]
High Cutoff [Hz]

Specify the low and high-cutoff filters for the hardware.
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Use PolyBox

If you are using a PolyBox select this check box to enable it.

Use ExG AUX

If you are using the AUX Box select this check box to enable it.
Refer to Use ExG AUX.

Use Individual
Settings

This allows you to make the relevant settings separately for each chan-
nelin atable.

Low Impedance
(10 MOhm) for DC/

Allows you to switch the input impedance of more than 10 GOhm to 10
MOhm if you are using a BrainAmp DC or BrainAmp MR plus in conjunc-
tion with a BrainAmp Standard or BrainAmp MR. This sets the input

MRplus impedance of all amplifiers to a common value (10 MOhm).
| The Copy Master Settings button allows you to copy the parameters you
Copy Mastertisnegts have entered into the channel table so that you only have to edit those

channels for which the settings are different.

Ground Series
Resistor [kOhm]
Reference Series
Resistor [kOhm]

To specify the values for the protective resistors fitted in the electrode
cables of the ground electrode and reference electrode, select the
Ground Series Resistor [kOhm] and/or Reference Series Resistor
[kOhm] box and assign the relevant values in the associated text boxes.

Note: These details are only required for BrainAmp MR amplifiers or if
you are using an electrode cap for acquisition that is fitted with resis-
tors in the electrodes (for example, BrainCap MR or bipolar electrodes
used in MR scanners). The resistance values for these protective resis-
tors are stored in the workspace and are subtracted from the measured
impedances during impedance measurement, so that only the imped-
ance between the skin and the electrodes is shown in the Impedance
Check View and saved in the header file. Note that the resistor values
for your cap may differ to those in the example in the figures. Please
check the connector box(es) of your cap for the correct resistor values.
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Editing the channel table

You can change the name of the ‘logical channel’ by double-clicking.
Name If you enter the same name twice, an error message is shown when you
want to proceed to the next workspace page.

Indicates the channel type (EEG, REF, BIP or AUX). The channel type is auto-

Type matically assigned.
Each channel name must have one physical channel. You can assign physi-
cal channels to the logical channels in the first column.
Phys. Chn The physical channel number refers to the order of channels in the hard-

ware. For example a BrainAmp MR in position 1 has EEG channels 1-32.
BrainAmp ExG 16 in position 2 and channels 33-40 are bipolar channels
and 41-48 are auxiliary channels.

Enter the signal resolution.

Resolution [uV] (You must first select the check box Use Individual Settings.)

Range [+/- mV] Indicates the range across which the amplifier sends data to Recorder.

Enter a value for the low-cutoff filter.

Low Cutoff [s] (You must first select the check box Use Individual Settings.)

Enter a value for the high-cutoff filter.

High Cutoff [Hz] (You must first select the check box Use Individual Settings.)

Enter the resistance of the protective resistors installed in the electrode
cables.
Note: These details are only required for BrainAmp MR amplifiers or if you
are using an electrode cap for acquisition that is fitted with resistors in the
electrodes (for example, BrainCap MR or bipolar electrodes used in MR
Series Resist. scanners). The resistance values for these protective resistors are stored in
[KOhms] | the workspace and are subtracted from the measured impedances during
impedance measurement, so that only the impedance between the skin
and the electrodes is shown in the Impedance Check View and saved in the
header file. Note that the resistor values for your cap may differ to those in
the example in the figures. Please check the connector box(es) of your cap
for the correct resistor values.

Diff. Unit

Unit

These are settings for auxiliary channels. For details refer to Use ExG AUX.
Gradient

Offset

Add and remove channels
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Click with the right mouse button in the channel table, where you want to insert or remove a chan-
nel.

=>» A context menu opens.

Insert Channel

- Low High Series _ ~
#| Name | Type PC":: R“[I‘:t']‘"’" [E‘r“_:'::] Cutoff Cugnff Resist. 'L]l';; Unit Gradient Offset
(tc) [s] Hz] | [xohms

1 05 16 10 250 10 B - N - - -

2 05 10 250 10 B - N - - -

3 05 10 250 10 - - - - - -

4 05 10 250 10 : ; - - - -

5 05 10 250 10 - : : : - -

3 05 5384 |10 250 10 - : : : ;

7 —__
5 |
(9 |

Remove Channel...

o
o
[}

Insert Channel and Update All Following Physical Channels

uN—-l
-
o

- Following Physical Ch I
14| T8 250 10
18| P7 250 10
16 | PB 250 10
17| Fz 250 10
18| Cz 250 10
19| Pz 250 10
Insert Channel Inserts a channel above the selected row.

Removes the channel. You must confirm this action.
Remove Channel... If the table contains only one channel, this com-
mand is not available.

Choose this option, to update the names and num-
bers of the subsequent channels. The physical chan-
nel index of the subsequent channels is
incremented or decremented automatically. The
focus is set to the empty channel name and the
remaining cells are filled with default values. The
channeltypeisfilled in automatically on the basis of
the physical channel index.

Insert / Remove Channel and
Update All Following Physical Channels
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The option Virtual Amplifier allows you to setup your workspace without connecting an amplifier.
You can choose any amplifier of the BrainAmp family and try out different amplifier combinations
within the BrainAmp family.

You can’t monitor data. The virtual amplifier is only used to setup your workspace.

1 Click on the button Select Virtual Amplifier(s)...

BrainAmp ExG / ExG MR with 16 Channels

Select Virtual Amplifier(s) 4
Available Virtual Amplifiers: Selected Virtual Amplifiers(1 to 8):
BrainAmp Standard ) I BrainAmp DC / MR plus ﬂ
BrainAmp MR BrainAmp ExG [ ExG MR with 16 Channels
BrainAmp DC / MR plus - ;
BrainAmp EXG / ExG MR with 8 Channels < | I

oK I Cancel

2 Inthe dialog select an amplifier from the list on the left and click on the arrow button ﬂ

To remove an amplifier select the amplifier from the list on the right and click the on ﬂ

3 Set the order of the amplifiers with the up ﬂ and down ﬂ buttons.

Note: BrainAmp ExG amplifiers must be the last amplifier in the list.

4 Click OK.

= The workspace is automatically updated.

Scan for Amplifiers

Edit Workspace - Amplifier Settings

Select Virtual Amplifier(s)...

~ Channels / Rate

Mumber of Channels: Iﬁ

— Master Settings-
Resolution [pV]: E

Range [+/- mV]: Iﬁ

Virtual Selected Amplifier(s):

Amplifier 1: Braindmp DC / MR plus

Amplifier 2: Braindmp ExG / ExG MR with 16 Channels
Amplifier 3: -- Not Found -

Amplifier 4: -- Not Found --

Amplifier 5: -- Not Found -

Amplifier B: -- Not Found -

Amplifier 7: -- Not Found -

r IV Use ExG AU

Copy Master Settings |
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6.2.3 Using a BrainAmp ExG

The BrainAmp ExG only works with passive electrodes.
You can combine a BrainAmp with active electrodes and a BrainAmp ExG with passive electrodes.

If you are using more than one amplifier (a BrainAmp MR together with the BrainAmp ExG MR, for
example), you must connect the amplifiers in such a way that the BrainAmp ExG MR is displayed as
the last amplifier in the list. If you are using two BrainAmp ExG amplifiers they should occupy the
last two positions in the list. Otherwise, a warning message is shown.

Measuring impedances

If you are using a BrainAmp ExG (passive electrodes) in addition to a BrainAmp (active electrodes)
and you click the button Impedance Check 0 | in the toolbar, the following message is shown:

Impedance Measurement

For the impedance measurement of passive electrodes
or bipolar channels, please press this toolbar button again!

I” Do not show this message again

Close

The active electrodes (BrainAmp) are always measured first, followed by the passive electrodes of
the BrainAmp ExG in a second pass.

» Click the button Impedance Check 1 | in the toolbar again after the active electrodes have been
measured in order to continue measuring the passive electrodes.

» If measurement of the passive electrodes has been completed and you click on the button Im-
pedance Check again, the active electrodes are measured again.

The active electrodes which have already been measured are shown in gray on the second pass. The
passive electrodes that are now to be measured are shown on the top right edge of the screen and
color-coded.
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~ Electrodes

& Data

" Reference

€ Ground

Fiezet Positions..

r~ Range [kOhm)

100
& 0-100

- 8 .50
B0 0-20

010

. . 0.5
|

6.2.4 Use ExG AUX

The ExG AUX Box allows you to connect single electrodes and polygraph sensors (such as the GSR-
MR module) to the BrainAmp EXG and the BrainAmp ExG MR in order to record bipolar or polygraphic
signals.

In the workspace click on Use ExG AUX.

= AUX channels will be automatically added to the end of the channel table (see Note below).
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New Workspace - Amplifier Settings *

Scan for Amplifiers Select Virtual Amplifier(s)... |

Scanned Amplifiers)

v ERaro D/ A 1o e i
er 2 Brail hi annels . f
my 2o ;:m g Mumber of Channels: |48 Sampling Rate [Hz} | = 5000
Amplifier 4: -+ Not Found - I aster Settings

m:: g - EEE Eﬂ - Resohtion v} [+ 05  LowCutoff[s} v 10
jampifier 7. Not Found = d Range [+ myv]  [16.334 High Cutoff [Hz]: =
= obBaox B Copy Master Settings | ¥ Giround Series Resistor [kOhm] | 10
¥ nelividu [ Low Impedance (10 MOhm) for DC / MRplus [V Reference Series Resistor [kOhm]: I—"]

- Low High Series - ~
#| Name L= ""[::'1"""" [ff_'r‘n“:] Cutoft | Cutoft | Resiat. o | wnit | cradient Offset
(tc) [s] [Hz] [kOhms

28] cPe 28 0.5 16.384 |10 250 10

29| TP9 29 0.5 16.384 |10 250 10
[ 30] TP10 30 0.5 16.384 |10 250 10

31| POz 31 0.5 16.384 |10 250 10

32| ECG 32 0.5 16.384 |10 250 20

33|33 33 0.5 16.384 |10 250 0
ﬁ 24 34 0.5 16.284 |10 250 0

35|38 35 0.5 16.384 |10 250 0

36| 36 36 0.5 16.384 |10 250 0

37] 37 37 05 250 []

38] 38 38 05 250 0
ﬁ 39 38 0.5 250 0

40 | 40 40 0.5 250 0

41|GSR 41 1526 250 0 v uS | 25 | mvips 0 0mV =0pS
AR 42 1526 250 0 N - - -

3] a3 43 1526 250 0 B

44] a4 44 1526 250 0 B

45| 45 45 152.6 250 0 [

46] 46 46 1526 250 0 o

a7] a7 47 1526 250 0 B - - - - -

48] 48 43 1526 250 0 o = = = = = =

Use Blectrode Postion File <Back Next > Cancel |

. . If you select Diff. Unit, you can use a different unit. For example, in the figure pS is

Diff. Unit .

used as the unit for GSR.
Unit | Enterthe required unitin the Unit column.

Enter the gradient in mV/unit. Example: For the unit uS use mV/uS. This will

Gradient | describe the voltage difference in mV at a skin conductance change of 25uS. The
value can also be negative.
Defines the zero point. This would be the voltage in mV at which the sensor

Offset returns to zero (if different from zero). The GSR sensor has no offset so in the

example itis set to zero.

Note: If installation has been carried out correctly, the AUX channels are always the last eight phys-
ical channels. If you are using a BrainAmp ExG or BrainAmp ExG MR, these are physical channels 9
through 16. If you are using a BrainAmp and a BrainAmp EXG, these are the physical channels 41
through 48. If you are using two BrainAmps and a BrainAmp ExG, these are the channels 73 through

80, etc. If you

are only using two BrainAmp ExGs, these are the channels 9 through 16 and 25

through 32, etc.



6.2 BrainAmp amplifiers 58

e | 6.2.5 Using a BrainAmp ExG MR for Carbon Wire Loop measurements

Carbon wire loop (CWL) measurements can be done using a BrainAmp ExG MR 8 or a BrainAmp ExG
MR 16. Itis also possible to use two BrainAmp ExG MR amplifiers at the same time, for example, one
for the CWLs and one for other physiological signals such as EMG and GSR. For instructions regard-
ing the safe use and positioning of the BrainAmp ExG MR, please refer to Performing simultaneous
EEG-fMRI measurements - Conditions for the safe use of BrainAmp MR amplifiers and accessories in
the MR environment manual available for download from https://www.brainproducts.com/down-
loads.php?kid=5#dlukat_84.

If you are not using all of the channels on your BrainAmp ExG MR, it is recommended that you re-
move unused channels from the workspace. You can do this by editing the channel table, on
page 52.

Instructions for how to setup the Recorder workspace for CWL measurements can be found below.

The example and associated figures are for a standard setup with four CWLs. If you
have a different number of CWLs in your setup you will need to adjust the workspace
accordingly.

BrainAmp MR (plus) and one BrainAmp ExG

Example: one BrainAmp MR plus (32 channels) is used for EEG measurements and one BrainAmp
ExG MR is used for recording the CWL signals. The example in the image below uses a BrainAmp ExG
MR 8, however a BrainAmp ExG MR 16 could be used instead.

Setting up the workspace:

1 Make sure the correct amplifiers are detected and that they are in the correct order (BrainAmp
EXG MR in last place).

2 Delete unused channels so that you have four bipolar channels available for the CWLs. For the
BrainAmp ExG8 delete channels 37-40 and for the BrainAmp ExG 16 delete channels 37-48. You
will be left with channels 33-36.

3 Re-name channels 33-36 as CWL channels. You can rename a channel by double clicking on the
name that you would like to change. In the image below the names CWL1, CWL2, ... are used, but
you can give them any name that is meaningful for your measurements.

4 The number of channels in the workspace will be updated automatically when you delete chan-
nels from the table.


https://www.brainproducts.com/downloads.php?kid=5#dlukat_84
https://www.brainproducts.com/downloads.php?kid=5#dlukat_84
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Edit Workspace - Amplifier Settings X
1 Scan for Amplifiers Select Virtual Amplifier(s)... |
Scanned Arnpli-fierlsl 4 = =T
Emplifier 1: Brainbmp DC / MA plus ~ sk (Rt
Amplifier 2: Braindmp ExG / ExG MR with 8 Channels Number of Channels: |3E Sampling R ate [Hz]: - 5000
MPITIET 3. - 08 T oung -
amplifier 4: -- Not Found -- aster geltlngs
Amplifier 5 - Not Found -- 8
Amglifier & - Not Found - Resolution [pV]: v 05 Low Cutoff [s]: - 10
Amplifier 7: -- Not Found --

P v Range [+/- mV]: 16.384 High Cutaff [Hz]: A 250
™ Use PobBox Copy Master Settings | V¥ Ground Series Resistor (kOhm: [_m
~ ndividua T I™" Low Impedance (10 MOhm) for DC / MRplus [V Reference Series Resistor [kOhm]: 10

= Low High Series z ~
# Name Type ng: Res[::;:]tmn [l:a:?;] Cutoff Cutoff Resist. 3:; Unit Gradient Offset
- . (tc) [s] [Hz] [kOhms
16 | P8 : JEEG |16 0.5 1 10 250 10
17| Fz PHEEG |17 0.5 1 10 250 10
18] Cz . HEEG |18 0.5 1 10 250 10
19| Pz L JEEG |19 0.5 1 10 250 10
20| 0z : JEEG | 20 0.5 1 10 250 10
21| FC1 PHEEG | 21 0.5 1 10 250 10
22| FC2 ©HEEG |22 0.5 1 10 250 10
23| CP L JEEG |23 0.5 1 10 250 10
24| CP2 ;. JEEG |24 0.5 1 10 250 10
25| FCS P HEEG | 25 0.5 1 10 250 10
26| FC6 : JEEG | 26 0.5 1 10 250 10
27| CPS L JEEG |27 0.5 1 10 250 10
28| CP6 : JEEG | 28 0.5 1 10 250 10
29| TPS P HEEG |29 0.5 1 10 250 10
30| TP10 © JEEG | 30 0.5 1 10 250 10
3 31| POz S JEEGT) 31 0.5 1 10 250 10
(321 ECG EEG 132 5 1 10 250 20
33 ] CwWL1 ooBIP 33 5 1 10 250 0
34| CwL2 ooBIP ff 34 .5 1 10 250 0
35| cwL3 poer |35 .S 1 10 250 0
36| CWL4 jooBIP § 36 S 1 10 250 0 v
Use Electrode Position File < Back I Next > I Cancel

BrainAmp MR (plus) and two BrainAmp ExG

Example: one BrainAmp MR plus (32 channels) is used for EEG measurements, one BrainAmp ExG
MR is used forrecording the CWL signals, and a second BrainAmp ExG MR is used for recording EMG
and GSR. The example in the image below uses a BrainAmp ExG MR 8 for the CWLs and a BrainAmp
EXG MR 16 for the EMG and GSR. It is possible to use two BrainAmp ExG MR 8 or two BrainAmp ExG
MR 16, the exact configuration will depend on what amplifiers you have in your lab and you will need
to adjust the number of channels in your workspace accordingly.

1 Make sure the correct amplifiers are detected and that they are in the correct order. When using
two BrainAmp ExG MR amplifiers we recommend that you have the BrainAmp ExG MR for the
CWLs in the position directly after the EEG channels and the BrainAmp ExG MR that is recording
other physiological signals as the last amplifier. This makes it more convenient to set up the
workspace.

2 Forthe first BrainAmp ExG MR (for CWLs) delete the unused channels. For the BrainAmp ExG MR
8 delete channels 37-40 and for the BrainAmp ExG MR 16 delete channels 37-48. You will be left
with channels 33-36.
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3 Re-name channels 33-36 as CWL channels. You can rename a channel by double clicking on the
name that you would like to change. In the image below the names CWL1, CWL2, ...

you can give them any name that is meaningful for your measurements.

4 For the second BrainAmp ExG MR delete the channels that you are not using and rename the
ones you are using so they represent what you are measuring. In the example below, two bipolar
channels from the second BrainAmp EXG are used for EMG (channels 41 and 42) and one auxil-
iary channel is used for GSR (channel 49). Note that if you are using a BrainAmp ExG16 and

are used, but

would like to use the auxiliary channels you need to make sure ‘Use ExG AUX’ is checked.

5 The number of channels will be updated automatically when you delete channels from the table

Edit Workspace - Amplifier Settings

Scan for Amplifiers Select Virtual Amplifier(s)... |

1 Scanned Amplfieisk

[pifier 1- Brainéimp DC 7 MA plus ~ Shannet ot

Arnplilier 22 BlainArnp ExG /ExG MR with 8 Channels MNumber of Channels: |39 Skmpling Rate [Hz]: - 5000
Amplifier 3: Braindmp ExG / ExG MR with 16 Channels

Amplifier 4: - Not Found - bbssbec Solhi

P AT Resolution [uV] <[ 05  LowCuofffs] - 10
P A v Range [+/-mv}  [16.384 High Cutoff [Hz}: =]
dlflleeRobEe: 2[Uso EAGAUX Copy Master Settings [V Ground Series Resistor [kOhm]: 10
¥ Use Individual Setting I Low Impedance (10 MOhm) for DC 7 MRplus [V Reference Series Resistor [kOhm] I_w

- Low High Series -
#| Name Type Pg:: Res[:tl]tlon [32::3] Cutoff Cu‘t’off Resist. 3:'“ Unit Gradient Offset
(tc) [s] [Hz] [kOhms

19| Pz ¢ JEEG |19 05 250 10

20| 0z "HEEG |20 0.5 250 10

21| FC1 _JEEG |21 0.5 250 10 - -

22| FC2 YEEG |22 0.5 250 10 - -

23] cP1 L JEEG |23 05 250 10 - -

24| cP2 TUEEG |24 0.5 250 10 - =

25| FCS P JEEG |25 0.5 250 10

26 | FCe ;. JEEG |26 0.5 250 10

27| CPs YEEG |27 05 250 10

28| CcPé JEEG |28 05 250 10 - -

29| TP3 _JEEG |29 0.5 250 10 - -

30 | TP10 _JEEG |30 0.5 250 10 - -

31| POz ¢ JEEG~ 31 0.5 250 10 - -

T EEGE2 25 250 20 - =

33| cwit oer |33 ofs 250 []

ulowz  fosr [[34 ofs 250 0

35| CwL3 o oEIP || 35 GIS 250 0

36|cwe  fooer ||36 ofs 250 0
CEr e eoer |41 ofs 250 0 =

38|EMG2 fooer [[42 ofs 250 0 - - - - - -

39 |GSR EAUN 49 152.6 250 0 12 s 25 mv/pS 0 o0mV=0uS

Use Blectrode Position File < Back Next >

Cancel

6.2.6 Configuring the digital port

The BrainAmp USB adapter (BUA) has a Trigger input (26-pin socket) for recording events synchro-
nous with the EEG such as stimuli or test subject responses. The socket contains sixteen 1-bit digi-
tal inputs that can be programmed separately from each other. The designations DOO through D15

relate to the bit number, with the first bit being designated with 0.
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To change the settings of the digital port click on Amplifier » Digital Port Settings...

=> The Digital Port Settings dialog opens.

Digital Port Settings X
Bits 01 - 7 are:
@ High Active [Input uses Pulldown Resistors]
© Low Active (Input uses Pullup Resistors)
Eits & - 15 are
% High Active [Input uses Pulldown Resistors]
" Low Active [Input uses Pullup Resistors)
Bif] Enabled| Type Both Active
0 v | Stimulus r
1 v | Stimulus r
2 v | Stimulus r
3 v | Stimulus r
4 v | Stimulus r
5 v | Stimulus r
6 v | Stimulus r
7 v | Stimulus r
8 ~ Response -
g ~ Response -
10 ~ Response -
11 i Response -
12 i Response -
13 i Response -
14 ~ Response -
15 ~ Response -
Current State:
1514131211109 8 7 6 65 4 3 210
® S F R EF SRR
# =high #=low
I Enable Debouncing in Milisecond(5. S0ms); 50
oK I Cancel |

In the recording a marker is set on the rising edge and in the hardware a
High Active | pull-down resistor with 4.9 kOhm is activated. This resistor is switched to
ground.

In the recording a marker is set on the falling edge and in the hardware pull-
Low Active | up resistor with 4.9 kOhm is activated. This resistor is switched to the
5 Volt power supply.

You can set High Active or Low Active for each group (bit 0-7 and 8-15). This
setting specifies when a marker is recorded. It also specifies the default
configuration of the hardware:
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Enabled
Select to enable the bit and deselect to disable the bit.

Type

Specify the name for each bit. You can assign the same type to several bits.
Recorder and Analyzer use color coding for ‘Stimulus’ and ‘Response’
types. Thus it is recommended to choose ‘Stimulus’ and ‘Response’ for
stimulus and response inputs respectively.

Both active

Bit overview | Select Both Active to record the length (or duration) of the generated trig-
table ger. This option is only available for one bit line at any time.

When you use this option, you must choose a unique name for the marker

type to be able to identify the corresponding bit line.

Both pull-down (high-active signal) and pull-up (low-active signal) resis-

tances are taken into account on the generation of the trigger signal. Two

markers, which indicate the start and end of the trigger signal, are written

for each of these. For example, one marker may be written at the time at

which a transmission error between the MOVE receiver and transmitter is

detected and another marker at the time when data transmission between

transmitter and receiver functions correctly again.

Note that this function is not available for the ‘DC Correction’ marker type.

Check your setup with the help of
this field. The black and red bullets 15 14 13 12 11 10 Cu";m?‘aie

indicate the state of your trigger Rl Caia
sources. Activate a trigger to check if

the state of the bullet changes and that a marker will be set. If the bullet
does not change, then adapt the Low Active and High Active settings.

Current state

Enable If you select this option, repetition of a marker of the same type and same
Debouncingin | description is ignored for a period of 5 to 50 ms.

Millisecond

(5..50 ms)

m Notes

Trigger signals must be present at least for the extent of a sampling point. This means,
forinstance, that at a sampling rate of 1,000 Hz, the minimum length of the trigger sig-
nalis 1 ms and that at 500 Hz the minimum length is 2 ms, etc.

The digital port of the BrainAmp USB Adapter is designed only to receive triggers. Do
not connect the adapter to the trigger input of stimulation devices.
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|:| Note for using the TriggerBox

To use all of the 16 bits of the TriggerBox and TriggerBox Extension together with Brain-
Amp, take note of the following.

If you connect a high-active source to the bits 8-15:

» setthe used bits to High Active, and
» disable the unused bits of the group 8-15.

If you connect a low-active trigger source to the bits 8-15, then select Low Active.

6.2.7 Show connected amplifiers

Choose Amplifier » Connected Amplifiers... from the menu

The Connected Amplifiers dialog opens. It lists all amplifiers that are currently connected to your
computer and are ready for operation.

@ Recorder
File View Display Montage Amplifier Configuration Window Help

@lulwl 'I "| ll - Test Signal Values... il w L’ EIEIE' ll

Digital Port Settings...

SyncBox Settings...

Driver Version...

Connected Amplifiers

Amplifier 1: BrainAmp DC / MR plus
Amplifier 2: BrainAmp ExG / ExG MR with 16
Amplifier 3: --Not Found -

Amplifier & —Not Found -
Amplifier 5: -~ Not Found —
—Not Found -
~Not Found -
- Not Found -

Figure 6-1. List of connected BrainAmp amplifiers
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6.2.8 Using the test signal

To display and record a test signal, attach the supplied signal tester to the BrainAmp amplifier via
the electrode input socket.

In the toolbar, click the button Test Signal ﬂI

= Asignal with an amplitude of 50 pV, (square) or 100 uV, (sine) is shown.
You can change the signal shape (square or sine) by choosing Amplifier » Test Signal Values...

The Frequency [Hz] text box allows you to specify the frequency of the signal in a range 1 Hz through
50 Hz.

6 Recorder
File View Display Montage Amplifier Configuration Window Help

@[ o |w| | uf of el TetSonailaiues NN | /| P2 i
Digital Port Settings...
Connected Amplifiers...

SyncBox Settings...

Driver Version...

Test Signal Values

Waveforms
" Square Waves
% Sine Waves

Frequency [Hz]): |5

Figure 6-2. Amplifier > Test Signal Values...



6.2 BrainAmp amplifiers 65

6.2.9 Measuring the impedances

m Note

If a channel is open (for example an electrode is incorrectly prepared or damaged), it
will impact the subsequent channel. This means that although the subsequent chan-
nel actually has a lower impedance, a higherimpedance value will be displayed for it.
You can only rectify the situation by correcting the bad value caused by the open chan-
nel. This is done by preparing the relevant electrode correctly or replacing the dam-
aged electrode.

With the BrainAmp, we distinguish between three groups of electrodes that are measured separate-
ly: EEG electrodes, the reference electrode and the ground electrode. The electrode groups are not
entirely independent of each other.

Proceed as follows to measure impedances:

1 Prepare all of the electrodes.
2 Measure the EEG electrodes.

Start with the largest range. If all electrodes are in a high-impedance state, check that the refer-
ence and ground electrodes are connected firmly.

3 If the EEG electrodes show impedances that are roughly correct, measure the reference elec-
trode.

4 Finally measure the ground electrode.

You will find information on impedance measurement in Chapter 8.
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6.2.10 Using the SyncBox

The SyncBox is mainly used in the MR environment with BrainAmp MR, BrainAmp ExG MR and Brain-
Amp MR plus. It synchronizes the sampling rate of the amplifier with the clock rate of the MR scanner
to ensure the stability of EEG recording during MR acquisition.

Choose Amplifier » SyncBox Settings...

=> The SyncBox Settings dialog opens.

SyncBox Settings X

V¥ Use SyncBox

Scanner Frequency[kHz]: 10000
Update Interval Sync Status Marker [s]: 2

[ Disable Sync Marker

o] cne

When selected the SyncBox icon appears in the status bar in
both monitoring mode and save mode. A change to the syn-
chronization status is indicated by markers and stored in save
mode. The markers indicate the synchronization status by
‘Sync on’ or ‘Sync off’.

Use SyncBox L
» Green: synchronization is on

» Red: synchronization is off

|
—5

O Monitoring Standard Montage

The specified frequency must divisible by 5 kHz (for example
10,000 kHz).

Scanner Frequency [kHz] This is the frequency of the signal on the gradient board of the
MR system that the SyncBox Scanner Interface is connected to.
Note that this value is specified in kilohertz (kHz). So, if you put
in 10,000 the input signal at the SyncBox is 10 MHz

Disable Sync Marker When selected no synchronization markers are written during
synchronization.

Update Interval Sync Status | Specify the frequency with which the markers are written.
Marker [s]
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6.2.11 DC-offset correction

DC offset correction is available for the DC-coupled amplifiers BrainAmp DC, BrainAmp MR plus,
BrainAmp ExG and BrainAmp ExG MR.

The DC offset correction is based on the average of the EEG signals. If this average is equal to 0,
there is no DC offset. If analysis is negatively affected by too high a DC offset, it may be necessary
to activate DC offset correction.

DC offset correction directly impacts the data. We therefore recommend that you try to avoid DC off-
set correction in important sections of the EEG.

Automatic DC offset correction

You can configure Recorder to perform automatic DC offset correction as soon as a channel value
exceeds a critical threshold.

1 Click on Configuration » Preferences... pr— =
The Preferences dlalog OpenS. Video | Passive / Active Electrodes | LabSim |
View | Scaing DCComection ™. | Remote Data Access |
2 Open the tab DC Correction. r
—

3 Select the check box Automatic DC Correc-
tion and enter a threshold value in percent.

4 Click on the button DC Correction *:, to ac-
tivate the DC offset correction.
Recorder sets a corresponding marker to flag

the DC offset correction in the data.

0K ]| Cancel

= The channel names are shown on the far left of the window. The percentages for each channel
only appear if a DC amplifier is connected in DC recording mode. In this event, the values corre-
spond to the DC offset of the signal. An offset of 100% corresponds to saturation at the positive
end of the recording level range. An offset of -100% corresponds to saturation at the negative
end of the recording level range.



Trigger-controlled DC offset correction
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You can use the marker type ‘DC Correction’ for carrying out a DC measurement.

1 Click on Amplifier » Digital Port Settings...
The Digital Port Settings dialog opens.

2 Choose a marker and type in ‘DC Correction’. You can
define this at any bit position.

Note that Both Active is not available forthe ‘DC Correc-
tion” marker.

68

Digital Port Settings X

Bits 0 - 7 are:
& High Active (Input uses Pulldown Resistors)
" Low Active [Input uses Pullup Resistors)

Bits & - 15 are:
' High Active [Input uses Pulldown Resistors)
" Low Active [Input uses Pullup Resistors)

Bitj Enabled] Both Active

e Type

<l

DC Correction |

Stimulus

Stimulus

<lf=lf<lj<l

Stimulus

Stimulus

|leN—l|:

= DCoffset correction is automatically performed when this trigger is received. If several markers
of the type ‘DC Correction’ are set simultaneously, correction is only performed once.

The description of the markers is encoded automatically. The following procedure is used: The first
occurrence of the type in the table is weighted with value 1, the second occurrence with value 2, the
third with value 4 etc. For every data point, all set bits of a type are added together according to this

pattern. The resultant numberis combined with the initial letter of the type, resulting in the descrip-

tion.

Example

Bit 8 through bit 15 are of the type ‘Response’. If bits 11 and 13 are set, this results in a marker of
the type ‘Response’ with the description ‘R 40’. Bit 11 has a value of 8 and bit 13 a value of 32. The
total is 40. The consequence of this logic is that only markers of different types can be detected at
any one time. If you want to record different responses simultaneously, you can do so by decoding
the number values subsequently in the analysis, by assigning a separate marker type to every bit.

Alternatively, you can assign a separate type to every bit in the table.
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6.3 actiCHamp and actiCHamp Plus amplifier

ForactiCHamp and actiCHamp Plus amplifiers your Recorder PC must fulfill the following system re-
guirements:

Windows experience index: min. 5.0

Processor: Intel® Core™ 2 Quad processor, 2.4 GHz or higher

Graphics adapter: 1280 x 1024 pixel resolution, min. 512 MB memory
RAM: 4 GB

m Note

BrainVision Recorder software version 1.22.0001 or later is required for use with acti-
CHamp Plus.

6.3.1 Select your actiCHamp amplifier

1 Turn on your actiCHamp/actiCHamp Plus.

2 Referto Section 4.1.2.

3 Click Configuration > Select Amplifier, the Select Amplifier dialog is shown.

Select Amplifier * ‘

actiCHamp

OK I Cancel lﬁ

4 Select actiCHamp and click OK.

6.3.2 actiCHamp/actiCHamp Plus workspace at a glance

To access the workspace you must first create or edit a workspace.

m Note

An actiCHamp workspace is not compatible with an actiCHamp Plus workspace and
vice versa you must use the workspace created for the specific amplifier.
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Pre-requisites:
- actiCHamp or actiCHamp Plus connected to the computer
1 Choose File » New Workspace... from the menu.

2 Click on Scan for Amplifiers. The connected amplifier and available number of channels is
shown.

3 The workspace wizard opens. Skip the first dialog page.

= On the Amplifier Settings dialog page, the settings for your amplifier are in the upper section.

MNew Workspace - Amplifier Settings x
Electrades / Channels / Rate:
Sean for Ampliber
¥ Use active/dry Electiodes ™ Enable Active Shielding
- actiCHamp Plus -
EEG channels :
160 - phys. channels 1-160 Semping fiste 2} [+ ] Z0
e T Number of Channeis: E
Reference Channel (EEG Channel anly): |2
Channel Settings:
# Type Name Phys. Chn.| Diff. Unit Unit Gradient Offset -
z
3
4
S
6
T
8
g9
10
11
12
13
14
15
16
7
18
19
20
2
22
23
24
25
6
z .
>
Use Blectrode Position File < Back ‘ HNext > Cancel

Enable the use of active/dry electrodes.

Use active/dry electrodes (Only available when using actiCHamp Plus)
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Enable Active Shielding

Active shielding mode is used to reduce environmental influenc-
es such as noise, electrical interference or cable movement, that
would otherwise have an effect on the electrodes.

When the check box is selected the active shielding information

window will display.

> Select OK to enable active shielding or

» select Cancel to close the window and leave active shielding
unchecked.

Sampling Rate [Hz]

Choose the sampling rate from the drop-down list.

The minimum sampling rate is 100 Hz. The maximum sampling
rate depends on the number of channels used.

» 32 EEG + 8 AUX: 100 kHz

» 64 EEG + 8 AUX: 50 kHz

» 160 EEG + 8 AUX: 25 kHz

Number of Channels

Enter the number of channels.

Reference Channel

Enter the physical channel number of the reference channel.
You can use any EEG channel as the reference channel; by
default, the program uses the second channel. The channel
selected as the reference channel is grayed in the display.

6.3.3 Configuring the AUX inputs

If you wish to use external sensors to measure temperature, skin conductivity etc. you can carry out
the appropriate adaptations at this point. The AUX channels are always the last eight channels in

the channel table.

126 126 -

127 127 -

128 128 - - -
129 129 v = 1 mviIC 0 O0mv=0C
130 130 v C 1 mviC 0 O0mvy=0C
131 131 v C 1 mviC 0 O0mv=0C
132 132 v = 1 mviIC 0 O0mv=0C
133 133 [~ G 1 mviC 0 O0mv=0C
134 134 o G 1 mvi/C 0 0mv=0C
135 135 [ C 1 mviC 0 O0mv=0C
136 136 [~ G 1 mviC 0 O0mv=0C

L | F

Diff. Unit If you select Diff. Unit, you can use a different unit such as ‘C’ for Celsius.

Unit | Enterthe required unitin the Unit column.

Enter the gradient in mV/unit. Example: For the unit C use mV/C. This will describe

Gradient | the voltage difference in mV at a temperature change of one degree Celsius. The

value can also be negative.
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Offset

Defines the zero point. In our temperature example, this is the voltage in mV that
the sensor returns at a temperature of 0 degrees Celsius.

6.3.4 Configuring the digital port

actiCHamp and actiCHamp Plus have trigger connectors on the rear labeled Trigger In and Trigger

Out. The trigger connections have eight trigger lines and therefore eight bits each.

To change the settings of the digital port click on Amplifier » Digital Port Settings...

=>» The Digital Port Settings dialog opens.

You encode inbound triggers in the left section and the outbound triggers in the right section of

this dialog.

Digital Port Settings...

Egger In Port {Hardware Low Active): I

ITrigger Out Port (Hardware Low Active): I
| FEhiENnONEGENEE G

{” Enable Trigger Mirror Mode

{* Enable Sending Trigger Dialogbox

_ et [ a0

EHeli || @l col () (@ (@i (o) (@ (0 I” Click and Send

low | GO GEEEEE

Bits are:

% High Active

" Low Active
Bif} Enabled| Type
0 v Stimulus
1 v Stimulus
2 v Stimulus
3 v Stimulus
4 v Response
5 v Response
[ v Response
7 v Response

Currert State:

B 5 4 3 2 110
L B B B B N N

High Active: Trigger generated on rising edge
Low Active: Trigger generated on faling edge

™ Enable Debouncing in Milisecond (5..50ms):

# =high #=low

50

Sync Qut Mode:

[+ Enable Sync Out Mode

{* Hardware sampling rate

" sync Pulse

Select Sync Frequency [Hz]: - 1

ATTENTION: Trigger Mirror Mode and Sync Out Mode are only available
when using actiCHamp Plus!

Cancel Restore Default

Set up the trigger input

Use the inbound triggers for recording events that are synchronous with the EEG such as stimuli or

test subject responses.

High Active / Low Active

You can choose whether the signals are interpreted as high-
active (5 V = active) or low-active (0 V = active).

» High Active: trigger is generated on a rising edge:

» Low Active: trigger is generated on a falling edge.
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Enabled Select to enable the bit

Specify what time marker type each bit represents (for exam-
Type | ple Stimulus, Response). You can assign the same name to
several different bits.

Current State | View the current status of the bit lines (active or inactive).

Enable Debouncing in Millisec- | Repetition of a marker of the same type and same description
ond (5..50 ms) | isignored fora period of 5 through 50 ms.

To reset changed settings to their initial configuration, click

Restore Default Restore Default in the lower part of the dialog box.

Set up the trigger output
To change the settings of the digital port click on Amplifier » Digital Port Settings...

=> The Digital Port Settings dialog opens. You encode outbound triggers in the right-hand section
of this dialog.

Enable Trigger Out Port | Select to send triggers from the trigger port.

Select to mirror the trigger from trigger in.
(Only available when using actiCHamp Plus)

The trigger-in signal is copied onto the pins of the trigger-out
port on a hardware level. Digital port settings made in Recorder
are not considered on the trigger-out port. For matching markers,
m Enable Trigger Mirror Mode | the system attached to the trigger-out port needs to be set up
with the same bit logic as set in the digital port settings.

Note:

Triggers sent via the actiCHamp console or via MyButton will not
have a reference in the recorded marker file when Trigger Mirror
mode is on.

Enable Sending Trigger | Display the trigger dialog.
Dialogbox

Send | Click the button to encode and send the trigger to the output.

Select to send triggers manually during recording.

When selected the trigger that is encoded here is sent directly to
Click and Send | thetrigger output when you select (bits 1 to 8) High or Low. If you
do not use this function then you can only send triggers to the
trigger output by clicking the Send button.




actiCHamp Trigger Out

Hgh [ € & ¢ &
Low | & & ¢ &
B B &

w 3w
| W

~
o
Pin a 7 1

[¥ Click and Send

Minimum trigger length
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Please take note of the recommended minimum length of the trigger signal for various sampling

rates in the table below. Shorter signal lengths can result in faulty markers.

Sampling rate | Minimum length of trigger signal
100 Hz 20 ms
200 Hz 10 ms
250 Hz 8 ms
500 Hz 4 ms
1000 Hz 2 ms
2500 Hz 0.8 ms
5000 Hz 0.4 ms
10000 Hz 0.2ms
25000 Hz 0.08 ms
50000 Hz 0.04 ms
100000 Hz 0.02 ms

Set up synchronization output (Only available when using actiCHamp Plus)

The synchronization signal can be used to offline re-synchronize two different types of data

streams.

Enable Sync Out Mode

Select to enable synchronization options via a TTL trigger sig-

nal.
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Hardware sampling rate

Select to use hardware sampling rate defined in the work-
space.

Sync Pulse

Select to use the frequency selected in Sync Frequency [Hz].
A'TO' marker is written to indicate when a trigger is sent.

Select Sync Frequency [Hz]

Select the sync pulse frequency from the drop-down list:

A\ A A A 4

0.1 Hz
1Hz
5Hz
10 Hz
25 Hz

Initial configuration of the digital port

To reset the digital port settings to their initial configuration, click Restore Default in the lower part
of the dialog box. The default settings are listed in the table below:

Parameters Default setting

Bits are High Active

Enabled All boxes are selected.

Type Bit 0 through 3: Stimulus, 4 through 7: Response

Enable Debouncing in Millisecond

Not selected

Enable Sending Trigger Dialogbox

Not selected

Bits (Pins) Low

All bits are selected

Bits (Pins) High

No bits are selected

Click and Send

Not selected

m Note

The trigger input and output are designed only for TTL signals (0 to +5 V, maximum

10 mA).

For the pinout of the digital port please refer to the actiCHamp and actiCHamp Plus op-

erating instructions.
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6.3.5 Measuring the impedances

actiCHamp works with active electrodes for which you don’t need the actiCAP ControlBox. acti-
CHamp Plus works with active or passive electrodes.

Pre-requisites

workspace configured and amplifier connected
electrodes connected and prepared

1 Click on the button Impedance Check { |.
2 Thelmpedance Check View and the actiCHamp window open.
3 Set the threshold levels for the impedance in the actiCHamp window and click on Update.

=>» Thevalues will be updated in the Impedance Check View. At the same time the LEDs in the elec-
trode may change as well as the electrodes in the Impedance Check View.

=> To restore the default values click on the button Reset.
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=I=IE=]
itage  Amplifier  Configuration Window Help
[ o, [z :
i o] ala] al—|=l=lv]af- 7] %] 1] BmE] 2| | alalaf-] =]
Gnd - Electrodes
 Data/Gnd
Fesat Positions.
\— Range [<Ohm)
10
@ 210
8
P o @ ;
® o o
4
actiCHamp Window 2
B oo o L[N
Hide Details | ¥ Enable Beep Sound for MY-Buttan Minimize: Window
R R —
"Memo Active Electrodes Settings |Tesi Tiigger Out Part | -
. Good level kChm}:  [2
Bad level kOhm]: |10
NOTE: These parameters refer to the active electrode
' LEDs enly for more detail please see the manual).
\ Reset Settings...
[Tmpedance Check | TBuffer: 05 [=B6 1V |actiCHamp v

Note: If the actiCHamp window does not open, it might be mini- :
. Recorder

mized. Look in the task bar.

¥ actiCHamp Window

6.3.6 The actiCHamp window

The actiCHamp window is displayed in all operating modes.

The button Hide/Show Details allows you to hide or expand the window. If you want to minimize the
window to the task bar, click Minimize Window.

The upper part of the window displays the function currently being executed as a result of pressing
the MY-Button. If you select the Enable Beep Sound for MY-Button box, then either a short beep
(move on to the next function) or long beep (move back to the previous function) sounds when you
press the MY-Button.



Memo tab
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On the Memo tab, you can see the functions you have assigned to the MY-Button. At the most, the
previous, current and next steps in a function sequence are displayed.

actiCHamp Window

2/5 - 40% Completed: Send Trigger & NNNNNNNNNENENEER
[v Enable Beep Sound for My Button

Minimize 'window

WMemo | Active Electrodes Settings 1 Test Trigger Out Port

— Previous Task: Send Trigger
LED State = OFF
Parameter =

Code = 100

—>CURREMNT TAS K: Send Trigger
LED State = ON
Parameter =
Code =5

— MNext Task: Send Trigger
LED State = OFF
Parameter =

Code =8

Active Electrodes Settings tab

On the Active Electrodes Settings tab, you can modify the range of values for the LEDs of the active
electrodes. The functions available on this tab can be accessed as soon as you switch the Recorder

to impedance mode.

To modify the display, enter the required values in the Good level kOhm and Bad level kOhm text
boxes: The LEDs indicate impedance values below the ‘Good level’ in green, values between the

‘Good level’ and ‘Bad level’ in yellow and values above the ‘Bad level’ in red. Click Update to apply
the modified values. You can use Reset to restore the values from the initial configuration.

actiCHamp Window

~ ,

MY-Button: Idle /]

Hide Details [v Enable Beep Sound for MY-Buttan

Minimize Window

Memo Active Blectrodes Settings }Tast Trigger Out Part ]

Good level kOhm].  [25 Update
’ Bad level [Ohm]. 50

MNOTE: These parameters referto the active electrode
LEDs only for more detail please see the manual).




6.3 actiCHamp and actiCHamp Plus amplifier 79

Test Trigger Out Port tab

The Test Trigger Out Port tab allows you to send triggers to the actiCHamp's trigger output. This func-
tion is only used to check that the trigger output is working properly.

actiCHamp Window

MY-Button: Idle &

Hide Details W Enable Beep Sound for MY-Button Mirimize WWindow

Mema ] Active Blectrodes Settings

Send Code: 2

Hoh | oo oo e e [ Click and Send
Law o (& & & & &7 &

Fin 8 7 65 4321
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6.3.7 Show information about your actiCHamp or actiCHamp Plus

Driver versions

To call driver version information, choose Amplifier » Version Information... from the menu.

actiCHamp (5001) SM: 11070041
Module 1 (5010) S5M: 11030037

Version: DLL_10,11,12,29, DRV_03.04.01, 146, CTRL_04,11.04.28, FPGA_44,00.00.00, DSP_06.11.05.25

Figure 6-3. Driver versions

Connected amplifiers

Choose Amplifier » Connected Amplifiers... from the menu to determine which actiCHamp amplifi-
ers are currently connected to your computer and are ready for operation.

Window Help

Digital Port Settings...

Configurable MY-Button Settings...

Connected Amplifier... |
Wersion Information... b

actiCHamp Base Unit (5001)
—5/N 11030015 —

32 CH Module

—-Modle 1 (5010): 5/ 11030055 -—
—-Modle 2 (5010): 5/N 11030052 -—
— Mogle 3 (5010): 5/ 11030053 —
- Modle 4 (5010): 5/ 11030054 -—
—-Modle 5 (5010): 5/N 11030034 -—

[ [ [actiCHamp 4

Figure 6-4. List of connected actiCHamp amplifiers
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6.3.8 MY-Button

On the front of the actiCHamp and actiCHamp Plus, there is a control button labeled MY-Button to
which you can assign your own individual functions. The MY-Button provides you with many differ-
ent ways of configuring functions for a wide range of tasks. However, its use requires the userto dis-
play a high level of personal responsibility and safety awareness.

These functions are stored in a separate configuration file (extension: .MyBtn) in the Workfiles fold-
er and will be called again in the predefined sequence.

User Configurable MY-Button Settings @

MNew... SaveAs‘..J Open... ] File: C:\Vision'\Workfiles\MyButton_Config1.MyBin

¥ Use Configurable MY-Button

Predefined Tasks for MY-Button: o Up Down

# Task LED Siate Parameter -
1 Send Trigger OFF ‘:|
2 Send Trigger ON i
3 Send Trigger OFF
4 Start Recording Blinking CAVision\Raw Files
5 End of Sequence OFF
8 Press Keys OFF
T
8
9
10
A4
1z
13
14
15 3
[Press Keys] Parameter: -

Right mouse dick or double left mouse dick on the cell to edit setting.
Following system keys and alphanumeric keys are supported. For more information please see BrainVision Recorder User Manual:
9 {85}, {BREAK}, {CAPSLOCK}, {DEL}, {DOWN}, {END}, {ENTER}, {ESC}, {HELP}, {HOME}, {INS}, {LEFT}, {NUMLOCK}, {PGDN}, {PGUF},

{PRTSC}, {RIGHT}, {SCROLL}, {TAB}, {UP}, {F1}, {F2}, {F3}, {F43, F5h {F6}, 75, {F8}, (Fob, F10}, Fith F123, (WIN}
{APPACTIVATE WindowTitle}, other alphanumeric characters.

For example during monitoring writing a line Test 12345' in Motepad editor: {APPACTIVATE Untitled - Notepad}Test 12345,

Current Settings:
Keys =

MYARNING: Before running an experiment, please make sure that no instruction given by system keys impair data recording,

©

Save Cancel

1 Settings for the MY-Button.

2 Information about the selected task and parameter.

3 Important hints for the selected task.
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Configure the MY-Button
To configure the MY-Button do the following:

1 Choose Amplifier » Configurable MY-Button Settings...
The MY-Button Settings dialog opens

2 Select the check box Use Configurable MY-Button.

3 Click on the button New... to create a predefined tasks.

If you want to edit an existing set of tasks, click on the button
Open... or just edit the displayed task table.

¥ Use Configurable MY-Button
4 Choose a task' Predefined Tasks for MY-Button:
# | Task LED State
Click in the task field and choose a task from the drop-down list. | [L_Jsetuenore i
. 3 St'rll - dl ;
Note: For some tasks you must specify parameters (please refer to| [i]sanestsonal
5 Start Recording
Specify Parameters for the Tasks). C Pause Recordie
Stop Recording
i Arbitrary tati

Jser Configurable MY-Button Settings

New... Save As... Open... ‘ File: 27

5 Choose a LED state.

¥ Use Configurable MY-Button

This defines the LED state of the MY-Button. Predefined Tasks for MY-Button:
Click in the task field and choose a task from the drop-down list. - smm.mnnu;::k \mhmmiu

OFF '
")

| Blinking
I

nle o]~

6 To change the order of the tasks select a task click on the buttons
Up or Down.

7 Toremove a task select the task in the list and click on the button
Remove.

8 When finished click on the button Save As...

= When you press the MY-Button on the actiCHamp or actiCHamp
Plus, all the functions in the sequence are executed.
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Execute the predefined tasks

Do the following, to execute the predefined tasks:

» Press the MY-Button on actiCHamp or actiCHamp Plus briefly once to call a function. The next
time you press the button, the next task is called.

= A markeris inserted and recorded when you call a task.

i i i i i i
TO255 TO255 End-of-Sequence 0265 TO255 TO255
nitoring Standard Montage |test 0094.eeg

= You can see the state of the sequence in the actiCHamp window.

actiCHamp Window
3/7 - 42% Completed: Send Trigger & NINNNANNENNENNNENR
Hide Details W Enable Beep Sound for MY-Buttan Minimize ‘W/indow

Mema ‘M\ve Electrodes Settings | Test Trigger Out Port |

— Previous Task: Start Recording -
LED State = Blinking
Parameter =
Raw File Folder = C:\Vision\Raw Files
Prefix = actiCHamp_
Min. Courter Size = 6

» Tojump back atask and run it again, press and hold the MY-Button for at least one second (> 1
s).

» When you reach the end of the task list (e.g. marked as ‘End of Sequence’), the sequence does
not start from the beginning.
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Specify Parameters for the Tasks

For some Tasks you must specify Parameters. Do the following:

1 Double-click in the Parameter column.

A dialog box is shown.

2 Enteryour settings and click on OK.

Task

Parameters

Start Monitoring

Start Impedance

Start Testsignal

Start Recording

Specify the name and storage location of the file.

Pause Recording

Resume Recording

Stop Recording

Arbitrary Annotation

Enter a text of your choice.
Don’t use special characters like $%-@/\|;,:.

= The text will be displayed and recorded as a marker.

Start Application

You can select an application via the Windows® Explorer.

Notes: The real-time performance of Recorder may be impaired if you
run an application. This may result in a loss of data.

If you use stimulation software, you must not connect stimulation de-
vices to the parallel port of the computer on which Recorder is run-
ning.

Press Keys Define a keyboard shortcut. For available shortcuts refer to Keyboard
shortcuts for MY-Button (actiCHamp and actiCHamp Plus).
Note: Before including any given keyboard shortcut in your experi-
ment, make sure that this does not impair your experimental para-
digm or the recording of the data.

Send Trigger Enter a value in the range O to 255.

=>» The defined trigger will be sent to the trigger output.

End of Sequence
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You can use the following keyboard shortcuts for the MY-Button. The input values must be between

curly brackets {}:

Input Key

BACKSPACE, BS or BKSP Backspace

BREAK Break

CAPSLOCK Caps Lock

DELETE or DEL Del

DOWN Down arrow

END End

ENTER or ~ Enter

ESC Esc

HELP Help

HOME Home

INS Ins

LEFT Left arrow

NUMLOCK Num Lock

PGDN Page down

PGUP Page up

RIGHT Right arrow

SCROLL Scroll Lock

TAB Tabulator

up Up arrow

F1toF12 F1toF12

ADD Numeric keypad: Plus
SUBTRACT Numeric keypad: Minus
MULTIPLY Numeric keypad: Multiply
DIVIDE Numeric keypad: Divide
PLUS +

AT @

CARET A

TILDE ~

LEFTBRACE RIGHTBRACE {}

LEFTPAREN RIGHTPAREN 0

WIN or @

Windows key
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Input Key

+ Shift

N Ctrl

% Alt

APPACTIVATE WindowTitle Set focus to window by entering window title

Restrict user privileges for the MY-Button

As administrator set the user privileges, so that standard users cannot make changes to the MY-But-
ton settings.

Pre-requisites
Start Recorder in administrator mode
1 Click on Configuration » Administrator...
2 Inthe dialog, deselect the check box Allow User Editing Amplifier Specific Settings.

=> If the Use Configurable MY-Button box is selected (MY-Button settings) the user can use the
predefined task sequence, but cannot modify or load another sequence.

=>» All other amplifier-specific settings will also be disabled for standard users.
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6.4 LiveAmp amplifier

Refer to the LiveAmp Operating Instructions for detailed information on the LiveAmp
= amplifier.

LiveAmp is a wireless amplifier that allows you to record data to a memory card in LiveAmp, a com-
puter or both. LiveAmp is available in three versions, 32 channel, 16 channel and 8 channel. Also
available is the LiveAmp 64 which allows you to connect two LiveAmp 32’s to record 64 channels.

You can identify which version of LiveAmp you

have by referring to the reference number (REF)
[sv] LA-513511-0008 [REF] BP-200-3000 .
D on the type plate at the bottom of your LiveAmp.

FCC-ID: PVHO946 <
532‘."‘51%&539;5""’946 c € @ >_3< @ @ » BP-200-3000 - LiveAmp 32 Channel
SV === 250 mA I Lo SO » BP-200-3010 - LiveAmp 16 Channel
» BP-200-3020 - LiveAmp 8 Channel

LiveAmp wireless amplifier

Battery: 3.7 V/1 000 mAh Germany

m Note:

» Ensure your LiveAmp amplifier is running the latest firmware. Refer to the LiveAmp
Operating Instructions for details on how to update the firmware.

» |If switching between LiveAmp 32 and LiveAmp 64 ensure the LiveAmp is restarted
each time.

» Support for LiveAmp 8 channel and LiveAmp 16 channel is available in Recorder
software version 1.21.0201 or later.

» Support for LiveAmp 64 is available in Recorder software version 1.21.0303 or lat-
er.

6.4.1 Select your LiveAmp

Turn on your LiveAmp/s by pressing and holding the power button for five seconds.

Referto Section 4.1.2 Start in administrator mode.

Click Configuration > Select Amplifier, the Select Amplifier dialog is shown.

A WoN R

Select LiveAmp and click OK.

Select Amplifier *

(] 8 | Cancel I%

The LiveAmp Console is shown.
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LiveAmp Console =

Wireless:

Mo amplifier connected

oo ] 8
Livedmnp Mamnarny:

Lead-Off Detection:

[sron

Impedance Settings for active/dmy Electodes:

[ )

Search for amplifier

Click to search for all LiveAmps within reach. Select your LiveAmp
and connect it with recorder.

Disconnect

Disconnects LiveAmp from Recorder.

Search for the last con-
nected LiveAmp

Select to search for the last connected LiveAmp only. No other Live-
Amps will be included in the search. If no LiveAmp is found the
search will be extended.

Record (Start / Stop)

Starts and stops the recording to the memory card.

Note: By clicking on Start, a part of the memory card is prepared for
the recording. Preparation takes several seconds and is indicated by
a progress bar. During that time the memory card is not accessible.

Name of the EEG file that is stored on the memory card. The EEG file

File Name is automatically generated.
Free Space | Remaining free space on the memory card.
File Size | Size of the current EEG file.

Lead-Off Detection
(Show)

Click on Show to check if an EEG lead has dropped off during the
acquisition. This option is only available for passive electrodes.

Impedance Settings
(Good Level/Bad Level)

For active and dry electrodes you can set the levels for the imped-
ance measurement.

Reset

Click on Reset to restore the default values.

Status bar

The status bar shows if data is recorded to the LiveAmp memory and
information about.

ST

The colors of the bullet show the quality of the wireless connection
(green = good, amber = weak, red = bad).
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6.4.2 ConnectLiveAmp 8, 16 or 32 with Recorder

To use LiveAmp you must connect LiveAmp with the recording computer through the wireless adapt-

er.

Prerequisites:

LiveAmp is selected in Recorder (LiveAmp Console is open)

LiveAmp is switched on

LiveAmp Console

Wireless:

Search for Livedmg Mo amplifier connected

| ivedrn bemane

Amplifiers within Range

LA-053511-0008

Connecq_}f Search...

Cancel

In the LiveAmp Console click on Search for Live-
Amp...

The LiveAmps within Range window opens.

If no LiveAmp was found, ‘Simulation’ is shown.

Choose a LiveAmp and then click on Connect.

Alternatively, double-click on the LiveAmp icon.

The wireless LED (blue) on LiveAmp starts blink-
ing. Your LiveAmp is now connected with the re-
cording computer.

6.4.3 Identify your LiveAmp 8, 16 or 32

You identify the LiveAmps by their serial numbers. The serial number starts with ‘LA-",

LiveAmps within Range

==

— ——
F— .
| |

LA-513511-0008 LA-513511-0035

Cancel

The LiveAmps within Range window lists all Live-
Amp amplifiers with their serial numbers that
were detected during the scan.
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You can find the serial number (SN) on the type
plate at the bottom of your LiveAmp.

To read the serial number, you can disconnect
the electrode connector without turning off Live-
Amp.

6.4.4 ConnectLiveAmp 64 with Recorder

To record data, LiveAmp 64 must be connected wirelessly with Recorder. Use the supplied wireless
adapters to make the connection.

Prepare

2 x USB extension cable
2 x Wireless adapter

LiveAmp 64 (with memory cards if required)
Computer with Recorder 1.21.0303 or higher

LiveAmp Console

Wireless:

Search for Liveimp. Mo amplifier connected

Liveamp Memary:

Lead-Off Detection:

ol

Impedance Settings for active/dry Electiodes:

PP ot | oot | [
i—

Connect the wireless adapters with the USB ex-
tension cable to your computer.

To ensure reliable data transmission keep the
wireless adapters at least 50cm apart.

Position the wireless adapters within line-of-
sight of LiveAmp.

Start Recorder (in administrator mode) and
choose LiveAmp64 from the menu Configuration
> Select amplifier...

The LiveAmp Console opens.

Switch on each LiveAmp by pressing and holding
the power button for five seconds.



Wireless:

Search for Livedmn ! i amplifier connected

Livedmp Memory

5

LiveAmps within Range

- -
-
|

LiveAmp 64 - 0237

Cancel
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In the LiveAmp Console click on Search for Live-
Amp...

6 Select the LiveAmp 64 and click on Connect.

(See also Identify your LiveAmp 64.)

= The blue LED of both the wireless adapter is ON

6.4.5 |Identify your LiveAmp 64

and the wireless LED on both LiveAmps are blink-
ing. LiveAmp is now connected with Recorder.

You identify the LiveAmp 64 using the last four digits of master LiveAmp amplifier’s serial number.

LiveArnps within Range @
—
-
|
LiveAmp 64 - 0237
Search... Cancel

The LiveAmps within Range window lists any
LiveAmp 64 amplifiers that were detected during
the scan.

The LiveAmp 64 is listed with the last four digits
of the master LiveAmp amplifier’s serial number.

You can find the serial number on the type plate
at the bottom of your master LiveAmp.

CH 1 - 32 = master LiveAmp
CH 33 - 64 = slave LiveAmp

To read the serial number turn off the LiveAmp
amplifier and disconnect it from the adapter.
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6.4.6 Use the internal wireless adapter

m Note: We recommend you use the provided wireless adapters (UBT21) to ensure reli-
able data transmission. When using LiveAmp 64 one wireless adapter (UBT21) should
remain connected.

By default, Recorder uses the wireless adapter UBT21. To use the internal adapter of your computer
instead, do the following:

1 Start Recorder (no amplifier connected).

2 Click on Amplifier > Wireless Settings...

Wireless Settings
3 The Wireless Settings window opens.
4 Select the check box and click OK.

|¥ Enable use of internal bluetooth adapter

Ok | Cancel

=>» You now use the internal adapter of your computer.

6.4.7 LiveAmp workspace at a glance

In the workspace you specify the number of channels, sampling rate, and other hardware-related
settings.

Ij Note: For the following procedure a LiveAmp 32 channel was used. Different settings
will be available when using a LiveAmp 8 channel, LiveAmp 16 channel or LiveAmp 64.

» LiveAmp 8 can record up to 8 EEG channels and/or bipolar channels.

» LiveAmp 16 can record up to 16 EEG channels with a maximum of 8 bipolar chan-
nels.

» LiveAmp 32 can record either 32 referential EEG channels or 24 referential and 8
bipolar channels.

» LiveAmp 64 can record either 64 unipolar channels or 56 unipolar and 8 bipolar
channels.

» ACC channels are always available.
» AUX channels are always available when a LiveAmp sensor & trigger extension is
connected.
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- LiveAmp is connected with Recorder (Connect LiveAmp 8, 16 or 32 with Recorder or Connect
LiveAmp 64 with Recorder)

- The Workspace editor is open
- You clicked on Scan for Amplifier.

=> In the workspace window, you can make the following settings:

Edit Workspace - Amplifier Settings

Channels / Rate:
Secan far Amplifier Accelerometer:
Sampling Rate [Hz]:
LiveAmp —— A tHal ~| 250 Direction Active Range
32 channels for EEG and BIP ¥ Use active/dry Electrodes M W +2g
8 channels for AL .
3 channels for accelerometer Number of Channels: ¥ ¥ t2g
' EEG only[max. 32) (32 Fange: + 341.6 mv z v +2g
o o Recording on LiveAmp Memany:
'S— Maximum Time: | =| 4h
[¥ Use sensor and tigger extension
Auiliary [max, 8); 3 Range: £ 5.0%
Channel Settings:
-
#® Type Name Phys. chn. Diff. unit Unit Gradient Offset F
1 1 1
2 2 2
3 3 3 =
4 4 4
5 5 5
i} 6 6
T T T [ 4
8 [:] [:]
9 9 9
10 10 10
il 1 1
12 12 12
13 13 13
14 14 14
15 15 15
16 16 16
irs 17 17
18 18 18
an an an b
Use Hectrode Postion File < Back Meat > Cancel

Figure 6-5. LiveAmp workspace

Sampling Rate [Hz]

Select between 250 Hz, 500 Hz and 1,000 Hz.

Note: Maximum wireless bandwidth cannot always be guaran-
teed due to external interference.

(thi

Sampling Rate EEG/ExG channels
Up to 32 channels
1000Hz (this incl. AUX and acceleration)
500Hz 32 channels or more

isincl. AUX and acceleration)
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Use active/dry Electrodes

Select this option when you use active or dry electrodes.

Number of Channels

Select the type and specify the number of channels.

Use sensor and trigger
extension

If you use sensors, choose this option. Specify the number of
channels you are using (max. 8).

Accelerometer

LiveAmp has a built-in accelerometer with three axes (x, y, 2).
You can select and deselect each axis individually. The axes
always occupy the last three channels and are not shown in the
channel table.

The unit of the accelerometer is ‘g’ (=gravitational constant).

Recording to
LiveAmp Memory

If you record to the memory card of LiveAmp, select the maxi-
mum expected recording time.

Note: This setting defines how much space is prepared on the
memory card. If your recording exceeds this setting, another part
of the memory card is automatically prepared. Preparation takes
several seconds. During this time no data can be written to the
memory card.

Channel Settings

Type: Indicates the channel type (EEG, REF, BIP or AUX). The
channel type is automatically assigned based on the physical
channel. For example: LiveAmp channels 1 to 24 are always ref-
erential. Channels 25 to 32 can be either referential or bipolar,
they cannot be both.

Name: Click to edit the name of the ‘logical channel’. If you enter
the same name twice, an error message is shown when you want
to proceed to the next workspace page.

Phys. Chn. : Each channel name must have one physical chan-
nel. You can assign physical channels to the logical channels in
the first column. The physical channels do not have to be
assigned in consecutive order.

Use Electrode Position

Please refer to Using electrode position files .

6.4.8 Using sensors

When you connect sensors to LiveAmp using the Sensor and trigger extension, you must select the

Sensor and trigger extension in the workspace.

Always disconnect LiveAmp from Recorder before connecting or disconnecting the
sensor and trigger extension.
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Pre-requisites

- LiveAmp is connected with Recorder
- Sensor and trigger extension is connected to LiveAmp
- Workspace editor is open

o - 1 Select the check box Use sensor and trigger extension.
g

¥ ise sensor and tigger extension

%i\uxihaw[max g [5  mae:r 2 Specify the number of auxiliary channels, that you want to use
(maximum eight).

¢s. chn. Diff. unit Unit
29 |E%EEG |29
30 |€%EEG |30
31 |€%EEs |21 .
=2 EEG 22 3 The channel table is updated.
33 |d@baux |Auxt
24 |@rux |An2 The auxiliary channels are the last eight physical channels.

35 |@baux |Au:
35 |@haun |Auxd
37 |@baux |Auxs
am B nie | el

10 . JEEG |10

11 L AEEG |11

= 1€ ees |12 => Inthe channel table, you can move a channel by drag-and-drop.
14 ALK | AuxZ

=>» You can now rename the auxiliary channels and set different units,
gradients and offsets for the sensors.

Setting the units for sensors

Select Diff. Unit to you can use a different unit such as ‘C’ for Cel-

Diff. Unit .
sius.

Unit | Enterthe required unitin the Unit column.

Enter the gradient in mV/unit. Example: For the unit C use mV/C.
Gradient | This will describe the voltage difference in mV at a temperature
change of one degree Celsius. The value can also be negative.

Defines the zero point. In our temperature example, this is the
Offset | voltage in mV that the sensor returns at a temperature of 0
degrees Celsius.

6.4.9 Configuring the digital port LiveAmp 8, 16 or 32

You can use up to nine trigger bits with LiveAmp 8, 16 and 32. For details refer to the LiveAmp Op-
erating instructions, chapter 7.
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- LiveAmp connected with Recorder (Connect LiveAmp 8, 16 or 32 with Recorder)

Optional accessories

- Trigger source connected to the trigger input of LiveAmp (1 bit)
- Sensor and trigger extension connected to the AUX input of LiveAmp (8 bit)

=>» Click on Amplifier » Digital Port Settings... to open the Digital Port Settings... dialog:

Digital Port Settings...

I—Trigger In Port (Hardware Low Active): —f

96

S

Trigger Out Port (Hardware Low Active):

Bits are: ¥ Enable Trigger Out Port
' High Active
(@l s " Mirror Trigger In
Bif] Enabled| Type & Sync out
LI v | Trigger Bits are:
Sensor and trigger extension ' High Active
1 ra Stimulus. e Aot
2 v Stimulus.
3 rd Stimulus Select Qutput Bit (1...8): I - I i
4 v Stimulus
3 v Response Select Sync Freguency [Hz]: I vI i
[ v Response
7 v Response
a v Response
Current State
8 7 6 5 4 3 2 10
* & & & & & & &8

[ Enable Deboundng in Millisecond(s. . 50ms):

#=high #=low

—

High Active: Trigger generated on rising edge.
Low Active: Trigger generated on falling edge.

‘ Restore Default |

Figure 6-6. LiveAmp digital port settings
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Trigger In Port

» High Active: a marker is set on the rising edge.

High Acti Low Acti
igh Active / Low Active » Low Active: a marker is set on the falling edge.

Tvoe You can change the name of the type. This name will display as
P marker in your recording.
Enable Debouncing in Milli-  Select this option to ignore the repetition of a marker of the same
second (5..50 ms) type and same description for a period of 5 to 50 ms.

Trigger Out Port

Select to activate the Trigger Out connector on the Sensor and

Enable Trigger Out Port trigger extension.

Select this option, to make the triggers from the input available

Mirror Trigger In on the output connector (1:1).

Select to send a trigger at a predefined frequency. When a trigger

Sync Out is sent, a marker (SyncOut) is added to the EEG stream.

Select High Active or Low Active as required; you should use a
similar logic to the type of device being synchronized.

» High Active: a SyncOut marker is set on the rising edge.

» Low Active: a SyncOut marker is set on the falling edge.

High Active / Low Active

Select Output (1...8)  Select the required output bit from 1 to 8.

Select Sync Frequency [Hz]  Select the required sync frequency from 0.1, 1, 5, 10 to 25 Hz.

m Note: A trigger pulse may be generated, when you connect the trigger cable to Live-
Amp.

Minimum trigger length

Please take note of the recommended minimum length of the trigger signal for various sampling
rates in the table below. Shorter signal lengths can result in faulty markers.

Sampling rate | Minimum length of trigger signal

1000 Hz 2ms

500 Hz 4 ms

250 Hz 8 ms
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6.4.10 Configuring the digital port LiveAmp 64

You can use up to ten trigger bits with LiveAmp 64. For details refer to the LiveAmp Operating in-
structions, chapter 7.

Pre-requisites

- LiveAmp 64 or simulation connected with Recorder (Connect LiveAmp 64 with Recorder)

Optional accessories

- Sensor and trigger extension connected to the AUX input of either the master or slave LiveAmp
- Trigger source connected to the trigger input of either or both LiveAmp amplifiers

= Click on Amplifier » Digital Port Settings... to open the Digital Port Settings... dialog:

Digital Port Settings... *
I—Trigger In Port (Hardware Low Active): i Trigger Out Port (Hardware Low Active): I
Bits are: [~ Enable Trigger Out Port

' High Active

" Low Active & Mirror Trigger In
Bi‘li Enable I Type = Sync Out
LiveAmp Master Bits are:
0] [ |Master & High Active
LR DETIE - € Low Active
1 I | Trigger
Sensor and trigger i Select Output Bit (1..8): I vI 1
2 v i
5 ~i Select Sync Frequency [Hz]: I vI 1
4 v
3 —
6 [ Response
7 v Response
[ v Response
El v Response

Current State
9 8 7 6 5 4 3 2 10
* B # & % & B B
#=high #=low
[~ Enable Deboundng in Millsecond(S. . 50ms): lsg—

High Active: Trigger generated on rising edge.
Low Active: Trigger generated on falling edge.

Restore Defaultl oK I Cancel

Figure 6-7. LiveAmp 64 digital port settings



Trigger In Port

High Active / Low Active
LiveAmp Master

LiveAmp Slave
Type
Enable Debouncing in Milli-

second (5..50 ms)

Trigger Out Port

Enable Trigger Out Port

Mirror Trigger In

Sync Out

High Active / Low Active

Select Output (1...8)

Select Sync Frequency [Hz]

)

Amp.

Minimum trigger length
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» High Active: a marker is set on the rising edge.
» Low Active: a marker is set on the falling edge.

Select the Bit 0 check box to enable the master LiveAmp (CH 1 -
32) trigger

Select the Bit 1 check box to enable the slave LiveAmp (CH 33 -
64) trigger

You can change the name of the type. This name will display as
marker in your recording.

Select this option to ignore the repetition of a marker of the same
type and same description for a period of 5 to 50 ms.

Select to activate the Trigger Out connector on the Sensor and
trigger extension.

Select this option, to make the triggers from the input available
on the output connector (1:1).
Only triggers from the sensor trigger box will be mirrored.
For LiveAmp 64 Trigger bit 2 is output to trigger bit 0 of trigger
out port.

Select to send a trigger at a predefined frequency. When a trigger
is sent, a marker (SyncOut) is added to the EEG stream.

Select High Active or Low Active as required; you should use a
similar logic to the type of device being synchronized.

» High Active: a SyncOut marker is set on the rising edge.

» Low Active: a SyncOut marker is set on the falling edge.

Select the required output bit from 1 to 8.

Select the required sync frequency from 0.1, 1, 5, 10 to 25 Hz.

Note: A trigger pulse may be generated, when you connect the trigger cable to Live-

Please take note of the recommended minimum length of the trigger signal for various sampling
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rates in the table below. Shorter signal lengths can result in faulty markers.

Sampling rate

Minimum length of trigger signal

1000 Hz 2ms
500 Hz 4 ms
250 Hz 8 ms

6.4.11 Measure the impedances

Observe the following guidance when measuring the impedances.

Prerequisites:

LiveAmp is connected with Recorder (Connect LiveAmp 8, 16 or 32 with Recorder or Connect
LiveAmp 64 with Recorder)

1 Prepare the cap and switch Recorder into the impedance mode.

2 Select the impedance threshold values.

> Active/dry electrodes: in the LiveAmp console.
> Passive electrodes: in the Impedance window.

Initially, Recorder is set to the default values.

3 Minimize the impedances of the reference, ground and one data electrode.

4 Then minimize the impedances of all other electrodes.

5 To save the impedance values start recording the EEG signals (_pl).

m Example 1:Saving battery power

To save battery power, first prepare the electrode cap and then switch on LiveAmp.
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6.4.12 Recording procedures with LiveAmp

LiveAmp allows you to write data to different locations. Try out the procedures before you actually
record real data.

General prerequisites:

memory card inserted
LiveAmp connected with Recorder
workspace created

Record to computer

EEG data is written to the recording computer only. During the re-
cording LiveAmp must stay in t he range of the wireless connection.
If you move LiveAmp out of the wireless range, samples will be lost.

1 Clickon Monitorﬂ.
2 Click on Start Recordingj.

=> To stop recording, click on Stop Recordingj.

Record to LiveAmp

EEG data is displayed on the recording computer and written to the
memory card of LiveAmp. If you move LiveAmp out of the wireless
range, writing the data will continue, but no data will be displayed
on the recording computer.

1 Clickon Monitorﬂ.
2 Inthe LiveAmp console, click on Start Start » |.

Data is recorded to the memory card, when the battery/recording LED blinks fast.
= To stop recording, click on Stop Stop ®m | in the LiveAmp console.

= Afterrecording, the files of the memory card must be converted with the LiveAmp File Converter.
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Record to computer and LiveAmp

EEG data is written to the computer and the memory card of Live-
Amp. If you move LiveAmp out of the wireless range, writing data to
LiveAmp will continue.

1 Click on the button Monitorﬂ.
2 Inthe Recorder main window, click on Start Recordingj.
3 Inthe LiveAmp console, click on Start Stat * |.
Data is recorded to the memory card, when the battery/recording LED blinks fast.
=>» To stop recording do the following:
a Inthe LiveAmp console, click on Stop Stop = |.
b Inthe main window, click on Stop Recordingj.

=>» Afterrecording, the files of the memory card must be converted with the LiveAmp File Converter.

Record to LiveAmp as holter

EEG data is written to LiveAmp, while LiveAmp is disconnected

from the recording computer. This is called the holter function of
LiveAmp.

1 Click on Monitorﬂ.
2 Inthe LiveAmp console, click on Startm.
Data is recorded to the memory card, when the battery/recording LED blinks fast.
3 Inthe main window, click on Stop Monitoringﬂ.
4 Inthe LiveAmp console, click on Disconnect.

The wireless LED on LiveAmp goes off after approximately 2 minutes.

=> To stop recording do the following:

a Switch on the wireless module by pressing the I/0 button on LiveAmp for one second.
b Inthe LiveAmp console, click on Search for LiveAmp... and connect to the LiveAmp.

¢ Thenclick on Stop Stop = .

= Afterrecording, the files of the memory card must be converted with the LiveAmp File Converter.
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m Notes

- The status bars in the main window and LiveAmp console show, if data is recorded.
- Recording Annotations, Video and pausing a recording only works for recording to
the HDD, but not the memory card.

6.4.13 Convert the LiveAmp data

After the data acquisition, use the LiveAmp File Converter to convert the data from memory card.

LiveAmp 8, 16 and 32
LiveAmp 8, 16 and 32 saves the EEG data and the settings of the Recorder workspace on the memory
card. These files have following names and extensions:

» Workspace: TEMP.WSP
» EEG, bipolar and trigger data: LAOO0001.DAT (the digit is automatically incremented)

LiveAmp 64

LiveAmp 64 saves the EEG data and the settings of the Recorder workspace on the memory card’s
of each LiveAmp 32. When using the LiveAmp 64 you will have to copy the files from the memory
card of both LiveAmps to the same folder as both files are required for compilation by File Converter.

These files have following names and extensions:

» Workspace: TEMP.WSP

» Master LiveAmp - EEG and trigger data: LAO0O0001.DAM (the digit is automatically incremented)

» Slave LiveAmp - EEG, bipolar and trigger data: LAO0O0001.DAS (the digit is automatically incre-
mented)

Prepare

Computer with BrainVision LiveAmp File Converter



Memory card inserted into recording computer
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m » When using the LiveAmp 64 you will have to copy the files from the memory cards of
both LiveAmps (.DAS and .MAS) to the same folder as both files are required for com-
pilation by File Converter.

» The TEMP.WSP file does not have to be copied for any version of LiveAmp.

7
L.

BrainVision

LiveAmp File
Converter

© LiveAmp File Converter V_2.1.0

LiveAmp Fie: |

Brain Wision File: |

00

Resutt:

1 Open the LiveAmp File Converter.

Windows start button > All Programs > Brain-
Vision > BrainVision LiveAmp File Converter.

Load the EEG files.

In the line ‘LiveAmp File’, click on Select and
locate the EEG data.

Search for the folder with your EEG data.
When using LiveAmp 64 it is essential that
files from both LiveAmps are copied to the
same folder.

Select the files for conversion. Select the

* DAT file if using LiveAmp 8, 16, 32 or select

the *.DAM file if using LiveAmp 64:

> Select a single file: Select the *.DAT or
* DAM file, then click Open.

> Select multiple files: Begin by selecting
the first *.DAT or *.DAM file, press and
hold the Ctrl key. While holding down the
Ctrl key select each of the other files you
want to convert. Click Open.

> Select all files: Begin by selecting one
*.DAT or *.DAM file then press and hold
the Ctrl key and press A. Click Open.



@ LiveAmp File Converter V 2.1.0 - o x
LiveAmp Files: [4fies in C:\Users \Desidop\FiesForConver| Select

Brainbison Folder: | | [[see=

00

Resul:

@ LiveAmp File ConverterV_2.1.0 - o X
LiveAmp Files [#fies in CAUsers' \Deskiop'FilesForConve:| Select ...

Brain\ision Folder: - [C:\Users \Desktop\ConvertedFies | [ Select

v IIE«W&

Resutt: .

W LiveAmp File Converter V_2.1.0

LiveAmp Files: [4fies in C:\Users \Desktop \FlesForConve|

BrainVision Folder. |C:\lJsers\ \Desktop \ConvertedFiles |

Result LADOD070

LADOD080 ok
LADODO82 ok
LADOD083 ok
Conversion finished ==========

< | ConvertedFiles

Home  Share  View

© 4[> ThisPC > Desktop » ConvertedFiles NERES

A Neme

uick access

[ LA0D0O70.ecg
(7] LAODOD70.vhar
[ LAoD0D70vmrk
[ LA0D00BO.ecg

7] LA0D0DBD vhar

[ LAoD0DgD.vmrk
[ LA0D00B2.ecg

7] LA0D0DB2 vhdr
[ LaoooDg2vmrk
[ LADD0083.ecg

7] LA0D0D83 vhar
[ LA0D0D83 vk

6.4.14 Use the simulation

rch ConvertedFiles
Type
EEGFile

VHDR File
VMRK File

VHDR File
VMRK File

VMRK File

2086K8
14KB
K8
6441K8
14KB
K8
971 k8
14KB
K8

14K
K8
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4 Specify the target file/folder.

a In the line ‘BrainVision Folder’ (multiple
files selected) or ‘BrainVision File’ (single
file selected), click Select.

b Select the target folder.

c¢ If required, rename the folder and click
Open.

5 The status will update to display the number

of files selected for conversion.
Finally, click Convert.

The Result pane will display that status of the
file conversion and alert you to any issues
encountered.

Check the conversion.

Open the target folder and make sure that
there is the EEG file (*.EEG), header file
(*.VHDR) and marker file (*.VMRK).

The converted EEG files can now be used in
Analyzer.

If you do not have an amplifier, but want to prepare a workspace, for example, you can use the sim-

ulated amplifier.
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Prepare

LiveAmp or LiveAmp 64 is selected in Recorder
All LiveAmps switched off (no LiveAmp within range)

1 In the LiveAmp console, click on Search for ([ eampswithin Range =
LiveAm ps... Mo amplifier(s) found!
2 Select the Simulation amplifier. =
T
3 Create a workspace to your needs. Simulation %

=>» You can use a workspace, created with the simulated amplifier, with a real LiveAmp amplifier.



6.4 LiveAmp amplifier

6.4.15 Check the functionality of LiveAmp (test signal)
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The test signal mode injects a sine wave signal in all EEG channels and a square signal in the accel-

eration channels. You can also test the transmission range of LiveAmp with the test signal mode.

Prerequisites

- LiveAmp connected with Recorder
- Workspace created
- No electrode cap connected

1 In the Recorder main window, click on the
button Test Signal.

The test signal is injected in the EEG chan-
nels (sine wave) and in the acceleration
channels (square wave). Additionally, a stim-
ulation marker is set every three seconds.

If a channel shows a flat line it is not working
correctly. Contact your local dealer for reme-
dy.

17 R
18 R
19 R
20 R
21 R
S S e SRS e W Y D SN B
Ao S s Y B W I e SN |
z_dir
O E s TN e T s Y e
T
s
Ready Test Signal Standard Montage
@ Recorder
File View Display Montage Amplifier Configuration Window Help
wlofw L | «| o al@| AM|=|=|v|af- £ %]
]
Fpl
Fp2 W S

Fp3




6.4.16 Show connected amplifier

When you need support, you can find helpful information in Recorder and the log files.

Version information

Pre-requisites

- LiveAmp connected with Recorder

1 In Recorder, click on Amplifier » Version in-
formation...

6.4 LiveAmp amplifier 108

Version Information

LiveAmp SN:

= The Version Information window shows for | 7™ ="

AUX box SN:

example the serial number (SN), Product re- | [Aubexharduare revision

AUX box firmware version:

vision and firmware version. oy erson

Provide these information to the support
team oryour local dealer.

LiveAmp hardware revision:

LA-053511-0008
2

3.17

o

1]

0.0

8.16.4.22

Log information

The log files might be required by your dealer or the support team for troubleshooting. You can find

log files for LiveAmp and general log files on your local drive. By default they are stored under:

C:\Vision\Recorder\Log.
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6.5 V-Amp and FirstAmp amplifiers

Both administrator mode and user mode are supported for the V-Amp and FirstAmp.

6.5.1 V-Amp workspace at a glance

Choose File » New Workspace... from the menu.

Edit Workspace - Amplifier Settings

E Scan for Amplifier

] Amplifier with 16 + 2 channels found.

- Channels / Rate

|z| I~ Highspesed Made (max. 20 kHz)

| Number of Charnnels (max. 18]:

18

Sampling R ate [Hz]:

'] 280

r Invert &0 Channel Polarity /

in Display and Raw Data File

Use Electrode Fosition File

[=]
| — Channel Settings
# Type Name Phys. | Diff. Unit] Unit Gradient Offset
11 |&%ees [Fpt 1 =
(2 |Cheec |Fp2 2 -
13 |¢hees [F3 3 -
EHEERE 4 -
B HFEE 5 -
6 |ihees [ce 3 -
EEARE 7 -
18 |§yees [Pe 8 -
BN GEED 9 -
10 | oz 10 -
11 ] F7 11 -
12 | F8 12 -
13 | i 13 -
14 | 0] 14 -
15 |3 F7 15 -
118 [€7% P 16 - - -
l@ﬁ\ux SensorA auxl | o 1 mvipy [0 0mv=0pv |
&@ BUX | SensorB aux2 = Y, 1 mY |0 omv=0pv |
] [ +
< Back Next = Cancel

Figure 6-8. Editing a workspace for the V-Amp/FirstAmp

1 Click Scan for Amplifier. The amplifier connected to your computer is displayed.
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2 If you select the Highspeed Mode (max. 20 kHz) box, you can select a value of 5, 10 or 20 kHz
forthe sampling rate. This option is only available for four channels. If you do not select the box,
the maximum sampling rate is 2 kHz.

3 Enterthe number of channels in the Number of Channels text box.

Choose the sampling rate in the Sampling Rate [Hz] text box.



6.5 V-Amp and FirstAmp amplifiers 110

5 Invert AUX Channel Polarity in Display and Raw Data File allows you to invert the display of AUX
channels. The AUX inputs are used to connect external sensors to measure temperature, skin
conductivity, etc.

& AUX1 =8 EEn <0
100.0 =
- Irvvert &L Charnel Polarity
800 7 in Dizplay and Raw Data File
0.0
400
200
=
E 00 T
=
=
3
< w0
-40.0
£0.0
500
L1 L1 - L1 S
1000 T T T T T
090 0.5 1.0 1.5 20 25 0 35 4.0 4.5 &
[s]
Figure 6-9. AUX 1 channel not inverted (box not selected)
8 AUX inverted =N
[5.0s] 1000 ] T 1 1
800
.o
40.0
% 200
=]
w
E 0o
s
= 200
=
=]
<
-40.0
s Irvvert &L Channel Polarity
=00, 2 in Display and Raw Data File |
0.0
100.0 T T
2.0 0.5 10 ] 20 25 30 5 1.0 4.5 sl
=]

Figure 6-10. AUX 1 channel inverted (box selected)

You can also make the following settings:
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Edit Workspace - Amplifier Setti
I

r~ Channel Setting:
Secan far Amplifier ]

Name Phys. | Diff. Unit| Unit Gradient Offzet

I+
g
E

Arplifier with 16 + 2 channels found.

alwlNl—n

~ Charnels / Rate

U-||

7|

—‘Il
| | @[ ||| =

™ Highspeed Mode [max. 20 kHz)

")

°|

=

Mumber of Channelz (max. 18]:

—

]

w

Y

o

Sampling Rate [Hz]:

I vi 2000

] Invert AU Channel Palarity
in Dizplay and Raw Data File

m

mvipv o 0my=0pV
mvipyv [0 0my=0pVv

[
('

g

2|

4 T »

Use Blectrode Posttion File I < Zuriick I Weiter > I Abbrechen

Figure 6-11. V-Amp, AUX channels

Additional data entry columns are available for the AUX channels in the channel table:

> If you select the box under Diff. Unit, you can use a different unit such as ‘C’ for Celsius.

» Enterthe required unit in the Unit column.

» Enterthe gradient in mV/unit in the Gradient column — for the unit C, for example, use mV/C. In
this example, you describe the voltage difference in mV at a temperature change of one degree
Celsius. This value can also be negative.

» The Offset defines the zero point. In our temperature example, this is the voltage in mV that the
sensor returns at a temperature of 0 degrees Celsius.

6.5.2 Configuring the digital port (marker port)

Use the trigger input connectors of the V-Amp/FirstAmp for recording events that are synchronous
with the EEG such as stimuli or test subject responses. Nine digital bit inputs and hence nine bits
are available. The first bit is numbered 0 and is located on the Trigger 2 port (jack) of the amplifier.
All the remaining bits are located on the Trigger 1 port.

You make the settings for the digital port by choosing Amplifier » Digital Port Settings...
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Digital Port Settings =5

Bits are:
{* High Active
™ Low Active

Bit] Enabled| Type
0 I3 Trigger

Stimulus
Stimulus
Stimulus
Stimulus
Response
Rezponse
Response
Response

on | e fes[ra] =

o~
<I|[<I[<[==I<<I=l

Current State

#=high #®=low

IV Enable Dehouncing in Millsecond(®. . 50ms]: | [s0
oK | Cancel |

Figure 6-12. Configuring the digital port for the V-Amp/FirstAmp

You can choose whether the signals are interpreted as high-active (5 V = active) or low-active (0 V
= active).

In the Enabled column of the table, you can specify whether the associated bit is to be evaluated or
not. In the Type column, you can specify what time marker type each bit represents. It is also possi-
ble to assign the same type to several different bits.

In principle, you can freely select the name of the type. You should, however, note that Recorder and
Analyzer use color coding for certain types. For this reason, it is advisable to choose ‘Stimulus’ and
‘Response’ for stimulus and response inputs respectively.

The description of the markers is encoded automatically. The following procedure is used: The first
occurrence of the type in the table is weighted with value 1, the second occurrence with value 2, the
third with value 4 etc. For every data point, all set bits of a type are added together according to this
pattern. The resultant numberis combined with the initial letter of the type, resulting in the descrip-
tion.

Example

Bit 4 through bit 7 are of the type ‘Response’. If bits 5 and 7 are set, this results in a marker of the

type ‘Response’ with the description ‘R 10°. Bit 5 has a value of 2 and bit 7 a value of 8. The total is
10. The consequence of this logic is that only markers of different types can be detected at any one
time. If you want to record different responses simultaneously, you can do so by decoding the num-
bervalues subsequently in the analysis, by assigning a separate marker to every bit. Alternatively,
you can assign a separate type to every bit in the table.
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Note that a suitable ratio between the length of the trigger signal and the sampling rate is required
to ensure that the TTL trigger signals are recorded without errors. You make the appropriate settings
when you set up the workspace.

Please take note of the recommended minimum length of the trigger signal for various sampling
rates in the table below. Shorter signal lengths can result in errored markers.

Sampling rate Minimum length of trigger signal
100 Hz 25.0 ms

250 Hz 10.0 ms

500 Hz 5.0 ms

1000 Hz 2.5ms

2000 Hz 2.5 ms

5000 Hz 0.5 ms

10000 Hz 0.5 ms

20000 Hz 0.5ms

You can view the current state of the digital port for test purposes in the Current State box.

Another option available in the Digital Port Settings dialog box is debouncing. If you select the En-
able Debouncing in Millisecond (5..50 ms) box, repetition of a marker of the same type and same
description is ignored for a period of 5 through 50 ms.
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6.6 QuickAmp

If you use a QuickAmp amplifier with the Windows® 7 64-bit operating system you need to install
the driver separately.

6.6.1 QuickAmp workspace at a glance

Choose File » New Workspace... from the menu.

Edit Workspace - Amplifier Settings -
— Main Setting: — Channel Setting:
Scan for Amplifiers | # Type Name Phys. C | Diff. Unitf  Unit Gradient Offset
Connected amplifier(z): ; @ £t ::21 ; - § -
- Quickamp Signal cquisition Device - 8 FC5 & - - -
SerialMo: 118070013 g FC1 g = = =
40 Channelz 10 FC2 10 = =

11 FC& 11 - -
12 7 12 - -
13 C3 13 - -
14 Cz 14 - -
15 c4 15 - -
16 T8 18 - -
17 TPY 17 - -
18 CPS 18 - -
19 CP1 19 - -
20 CR2 20 - -
21 CP& 2 - -
22 TP1O 22 - -

Mumber of Channels: |4E1 73 FT 23 = =
24 P3 24 - -

Samping Rate[Hzl. | =] 2000 L it 20 = =
26 P4 26 = =
27 P8 27 - -
28 POg 28 = =
29 o1 29 = =
30 0z 30 = =
3 02 3 - -
32 PO10 32 = = =
33 33 33 = =
34 34 34 - -
35 a5 35 = =
35 35 35 = = =
37 37 37 v c 1 mwiC 0
38 38 38 I C 1 mviC 0
39 39 39 r C 1 mwiC 0
40 40 40 — c 1 mviC 0
4 [ | |

< Zuriick | Weiter > I Abbr

Click Scan for Amplifiers. The QuickAmp amplifiers connected to your computer are shown under
Connected Amplifier(s).

Enter the number of channels in the Number of Channels text box. Choose the sampling rate in the
Sampling Rate [Hz] text box.
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usting the sensors for the AUX inputs

If you wish to use external sensors to measure temperature, skin conductivity etc. you can carry out

the

appropriate adaptations at this point. The AUX channels are always the last four channels of the

amplifier. This means that for a QuickAmp40, you use the physical channels 37 through 40, for a

QuickAmp72 channels 69 through 72 and for a QuickAmp128 channels 125 through 128.

32 %EEG PO10 32

33 |E@er |33 33

34 Geer |24 34

35 |@er |35 35

36 EIF |36 36 :

37 || aus |37 37 v |C 1 0

38 || eue |38 38 B 1 0

35 ||@s o |39 38 [ e 1 0

40 || sux §40 40 ke 1 0

Figure 6-13. QuickAmp, AUX channels

Additional data entry columns are available for the AUX channels in the channel table:

>
>
>

If you select the box under Diff. Unit, you can use a different unit such as ‘C’ for Celsius.

Enter the required unit in the Unit column.

Enter the gradient in mV/unit in the Gradient column - for the unit C, for example, use mV/C. In
this example, you describe the voltage difference in mV at a temperature change of one degree
Celsius. This value can also be negative.

The Offset defines the zero point. In our temperature example, this is the voltage in mV that the
sensor returns at a temperature of 0 degrees Celsius.
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6.6.2 Using the test signal

To display and record click on the Test Signal | button. A square wave signal is generated and dis-
played.

To configure the test signal for the QuickAmp, choose Amplifier » Test Signal Values... from the
menu.

Test Signal Values

(' 50 pVpp " 200 pvpp
" 100 pVpp " 500 pVpp
oK | Cancel |

L 4

Figure 6-14. Selecting a test signal for the QuickAmp

m Note

The test signal is not calibrated. It is only an approximate value.

6.6.3 Configuring the digital port

Use the digital ports DIOO through DIO7 for recording events that are synchronous with the EEG such
as stimuli or test subject responses. The designations DIOO through DIO7 relate to the bit number,
with the first bit being designated with 0.

You make the settings for the digital port by choosing Amplifier » Digital Port Settings... from the
menu.

Note that the contents of the dialog box differ in respect of the debouncing parameters with the
QuickAmp PCl and QuickAmp USB.
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Digital Port Settings

Bits are:

{+ High Active

" Low Active
Bit] Enabled| Type
0 v Stimulus
1 v Stimulus
2 v Stimulus
] v Stimulus
4 ~a Response
5 v Response
[ v Response
7 ~a Response

Current State
7 BB 438210
#* &% % % % & B ¥
‘ #®=high #®=low

| I” Enable Debouncing (suppresses repetition for 50 ms) |

oK | Cancel |

- = T— -]

Figure 6-15. Configuring the digital port for the QuickAmp PCI

6 [¥ | Response
™2 Response
(8| [ | Response

Current Shate

Figure 6-16. Configuring the digital port for the QuickAmp USB

You can choose whether the signals are interpreted as high-active (5 V = active) or low-active (0 V
= active).

In the Enabled column of the table, you can specify whether the associated bit is to be evaluated or
not. In the Type column, you can specify what time marker type each bit represents. It is also possi-
ble to assign the same type to several different bits.

In principle, you can freely select the name of the type. You should, however, note that the Recorder
and Analyzer use color coding for certain types. For this reason, it is advisable to choose ‘Stimulus’
and ‘Response’ for stimulus and response inputs respectively.

The description of the markers is encoded automatically. The following procedure is used: The first
occurrence of the type in the table is weighted with value 1, the second occurrence with value 2, the
third with value 4 etc. For every data point, all set bits of a type are added together according to this
pattern. The resultant numberis combined with the initial letter of the type, resulting in the descrip-
tion.



6.6 QuickAmp 118

Example

Bit 4 through bit 7 are of the type ‘Response’. If bits 5 and 7 are set, this results in a marker of the

type ‘Response’ with the description ‘R 10°. Bit 5 has a value of 2 and bit 7 a value of 8. The total is
10. The consequence of this logic is that only markers of different types can be detected at any one
time. If you want to record different responses simultaneously, you can do so by decoding the num-
bervalues subsequently in the analysis, by assigning a separate marker to every bit. Alternatively,
you can assign a separate type to every bit in the table.

You can view the current state of the digital port for test purposes in the Current State box.
Another option available in the Digital Port Settings dialog box is debouncing.

» QuickAmp PCI. If you select the Enable Debouncing (suppresses repetition for 50 ms) box, rep-
etition of a marker of the same type and same description is ignored for a period of 50 ms.

» QuickAmp USB. If you select the Enable Debouncing in Millisecond (5..50 ms) box, repetition of
a marker of the same type and same description is ignored for a period of 5 through 50 ms.

m Note

Trigger signals must be present at least for the extent of a sampling point. This means,
forinstance, that at a sampling rate of 1,000 Hz, the minimum length of the trigger sig-
nalis 1 ms and that at 500 Hz the minimum length is 2 ms, etc.
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7.1 Filters

=> Click on File » New Workspace... or File » Edit Workspace... to open the workspace wizard.
In the wizard click on Next until you reach the dialog Software Filters.

Edit Workspace - Software Filters
Raw Data Saving Fiters | Segmentation Filters | Display Filters
v Enable Fitters
Master Settings
v Low Cutoff Fiter v High Cutoff Fitter 1 Motch Fiter ———————
’—{;IITIE Constart [s]: Iﬂ.3 Frequency [Hz]: |0.531 ’—;quenq’ [Hz]: |70l ’7 Frequency [Hz]: I vl
[~ Use Individual Settings Copy Master Settings
Low Cutoff High Cutoff Notch | -
Channel Enable Time Constant [s] Frequency [Hz] Enable Frequency [Hz] Enable Frequency [Hz]
il C o 0 [& 0 l 0
2 = o 0 0 Cl 0
3 = o 0 [& 0 Cl 0
4 = o 0 [& 0 Cl 0
5 = o 0 [& 0 Cl 0
i} ] 0 0 [& 0 = 0
T ] 0 0 [& 0 = 0
8 ] 0 0 [& 0 l 0 =
9 ] 0 0 [& 0 = 0
10 ] 0 0 [& 0 = 0
il ] 0 0 [& 0 = 0
12 ] 0 0 [&l 0 & 0
13 ] 0 0 [&l 0 & 0
14 ] 0 0 [&l 0 & 0
15 ] 0 0 [&l 0 & 0
16 ] 0 0 [&l 0 & 0
ilfy ] 0 0 [l 0 = 0 TR
18 ] 0 0 [l 0 = 0
19 ] 0 0 [l 0 = 0
20 ] 0 0 [l 0 = 0
21 ] 0 0 [l 0 = 0
22 ] o o Fl 0 [ 0
23 ] o o [&i 0 [ 0 -
4 m | 3
< Back Nead = Cancel

Three filter methods are available:

» Raw Data Saving Filters
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Filters are directly applied to the raw data. Use of this filter is not recommended, because this
changes the raw data. When using BrainVision Analyzer you can apply filters to the raw data.

> Segmentation Filters

When you specify segmentation (subsequent tab of the workspace wizard) you can also set fil-
ters for the segmented data.



> Display Filters
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This filter only has an effect on the display on your screen. When you set the filter, you can switch
it on and off during the data display of the data by clicking on the button Display Filter %

Enable Filters

You can also deactivate the paths completely by deselecting the box
for each path

Because the filters are software filters, you can enter any values.
Nevertheless, you should take care not to set any frequencies with a
value equal to or greater than half the selected sampling rate.

Low Cutoff Filter
High Cutoff Filter

The slope for the low-cutoff filter and the high-cutoff filter is 12 dB/
octave.

Low-cutoff filter: Filter that reduces the amplitude of low-frequency
digitized signals.

High-cutoff filter: Filter that reduces the amplitude of high-frequency
digitized signals.

Notch filter

This filters the noise of the mains line. You can choose between
50 Hz and 60 Hz. Depending on your region, the mains noise is either
50 Hz (for example, Germany) or 60 Hz (for example, USA).

Use Individual Settings

You can apply this setting to the channels as a group or to individual
channels by selecting or deselecting the box.

Copy master settings

Copies the settings from above into the channel table. This button is
only active, when you select the check box Use Individual Settings.
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7.2 Segmentation and averaging

Segmentation and averaging
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Recorder can segment or average your data based on time markers such as stimulus markers or re-
action markers. Segmentation is always a preliminary step in averaging. Both procedures will there-
fore be presented together in this section. You can save the segmented or averaged data in parallel
with the raw data. You can also use segmentation and averaging to ascertain whether a visible

evoked potential is formed. In this case you do not store the segments or the average. It is also pos-
sible to save segmented data or the averaged data only, and to dispense with raw data.

Segmentation / Averaging dialog at a glance

=> Click on File » New Workspace... or File » Edit Workspace... to open the workspace wizard.

In the wizard click on Next until you reach the dialog Segmentation/Averaging.

¥ Enable Segmentation / Averaging
¥ Save Raw Data

 Segment./Avg. Groups —

Bename...

Remove

i

New Workspa(eoentation / Bveraging

— Markers
[~ Use All Markers

Type | Description | Select... |
— Artifact Rejection

Gradient: Disabled Untested Channels:
Difference: Disabled

Amplitude: Disabled

Low Activity: Disabled

Test Interval:  Whole Segment

Change..

™ Mlow Manual Rejection with Space Bar (Applies to all Groups)

r~Interval Relative to Markers
¥ Based on Jime

Stat msl:  [qon

End [ms]:

Duration [msl:[1700
¢~ Based on Data Paints

Start Point: |25

End Poirt:

Points:

r— Baseline Comection
[V Enable Baseline Comection

{* Based on Prestimulus
" Basad on the whole Segment

— Averaging
¥ Enable Averaging

— Miscelaneous
I~ Limited Number of Segments

Max. Segments: IG—
Frame Color: - Select... |

—¥ Save Data
File Name Prefix (Sn = Raw File Name): [~ Use Separate Data Folder
|Sn- Folder M arne:
Resutting File Name: Browse. . |
|<.‘$n>)\vg.avg
1 Static Overay
Erovese File Mame...: | | Dveray Colar - Select... |

<Back | Fnsh |

Cancel |

1 |Enables segmentation/averaging and manage segmentation groups.

2 |Specify the parameters for the corresponding group.
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7.2.1 Setup segmentation / averaging

Enable segmentation/averaging

» Select the check box Enable Segmentation / Averaging.

» Choose Save Raw Data to save the raw data together with the segmented data.

Note: This option is recommended, because it allows you to change the averaging parameters
later.

Edit Workspace - Segmentation / Averaging

W Enable Seqmentation / Averaging:

¥ Save Raw Data r

Type | Description |

Segment./Avg. Groups

= Next, create a segmentation group.

Create a segmentation/averaging group

A segmentation group contains the parameters for one or more markers. You can define up to 16
groups with different parameters. During recording each group will be displayed in a separate win-
dow and you can save separate files. Initially the Segment./Avg. Groups box is empty.

1 Click New... to create a new group. T

2 Entera meaningful name of the group and click on OK. ¥ Encble Segmentation / Averagin
[¥ Save Raw Data

The group name will be part of the file name.

Segment./Avg. Groups

= Next, select the markers.

Rename...
Remove...
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Select the segmentation/averaging markers

In the Markers group you select the markers that describe the relevant segments for the current

group. The box is initially empty.

You can use all makers (click Use All Markers) or select individual markers.

1 To use individual markers, click Select...

eraging

k)

Maricers
I Use All Markers

Type | Description | Select

2 Inthe Select Segmentation Markers dialog, do the following:

>

>
>
>

choose a marker type from the list Type on the left.
Select the marker(s) from the list Descriptions.
Click on the Add»» button.

When finished click on OK.

=>» To remove a marker from this list, select the marker and click Remove.

= Next specify the interval (optional).

)

Note on the markers

The number of available markers is retrieved from the digital port settings (Configuration
» Digital Port settings...).

In the digital port settings dialog you specify the trigger bits. Each bit has two states - on
or off. Recorder combines all bits of the same type which results in 2" markers. The state
inwhich all bits are ‘off’ is ignored. Thus, if you select three stimulus bits in the digital port
settings dialog there will be seven stimulus markers 23-1=7).
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Specify the interval

An Interval specifies the time before and after the occurrence of a marker.

You can set the relative positions of the segment interval based on time or based on data points.

1 Choose the desired method (Based on Time or Based on Data Cx
Points). Interval Relative to Markers

2 Specify the Start and End of the interval. e E;ﬂmr]m oo
> Alternatively, you can specify the Duration of the interval, Eaprs;  [1000

Duration [ms][1100
" Based on Data Points
Start Point: 25
End Point: ~ |250
Points: 275

which will change the end of the interval.

=> Next set the artifact rejection.

m Note

Do not specify a too large interval. Each interval only contains one marker by default.
Subsequent markers are ignored. If the interval is too large a second marker could oc-
curwhich is then ignored.
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Reject segments with artifacts

The Artifact Rejection group box allows you to examine the individual
segments for various artifacts, or to carry out a quality select. Eebc: TR

You can specify the artifact rejection criteria, so that the segments are Anpltude: 20000 u'to 200,00 uV
rejected automatically, or you can reject artifacts manually.

When you choose the manual option Allow Manual Rejection with
Space Bar (Applies to all Groups), you can reject any segment by
pressing the space bar, until the next segment is shown.

Arifact Rejection
Difference:  Disabled

Low Activity:  1.00 pV'in 500.00 ms
Test Interval:  Whole Segment

Change...

™ Allow Manual Rejection with Space Bar {/

T~ Save Uata

If you work with several segmentation/averaging groups, the rejection criteria are applied to the
segments in the active window. The segments in the inactive windows that overlap the rejected seg-
ment are also rejected. However, only the most recently accepted segment in a group is checked.

=>» To set artifact rejection criteria, click Change... The Artifact Rejection Criteria dialog opens.

Artifact Rejection Criteria

)

Gradient Criterion

o

Amplitude Criterian

tinimum Allowed Amplitude [pW):
-200

M aximurn Allawed Amplitude [p]:

200

Test Interval

v Test'whole Segment

Interval Start [ms]: |0
Interval End [ms]: 0

I aximum &llowed Yoltage Step / Sampling Point [p]

¥ Check Mavimurn and Minirmurn Armplitade ¥ Check Low Activity in Intervals

Difference Critetion

™ Check Maximumn Difference of Yalues in the Segment

200

Laws Activity Criterian

Lowest Allowed Activity [Max - Min] [u]:

|

Interval Length [ms]:

500

Urtested Channels:

c3 Select
C4

Cancel

Gradient Criterion

Select and specify the maximum permitted difference in microvolt
between two neighboring sampling points. If this value is exceeded,
the segment is rejected.

Difference Criterion

Select and specify the maximum permitted difference in voltage
between the lowest and highest value within the region to be tested.

Amplitude Criterion

Select and specify the minimum and maximum permitted amplitude in
microvolt.
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Selected to check if a minimum amount of activity has occurred within
a defined time period.

Enter the minimum activity in microvolt and the length of the interval
Low Activity Criterion |within which the activity must not fall below the specified value.
Example: If you specify a period of five milliseconds, the program
checks whether there is no change of voltage of the selected magni-
tude over a period of five milliseconds within the test interval.

Select to check the entire segment for artifacts. Alternatively, specify

Test Whole Segment the length of the segment to be checked.

Untested Channels |Specify the channels that must not be tested. Click Select... and
choose the channels that should be ignored during artifact checking.

m Notes

» All segments that are detected as having artifacts are excluded from segmenta-
tion/averaging.

» Itis particularly advisable to exclude ECG channels from artifact identification.

» In Recorder, unlike in the Analyzer, you must select the channels that are not to be
tested.
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Baseline Correction and Averaging

Baseline correction when enabled adjusts the baseline of the segment on prestimulus (Based on
Prestimulus radio button) or on the whole segment (Based on the whole Segment radio button).

£na ront: 1250
Points: 275
Atifact Rejection Baseline Comection

[¥ Enable Baseline Comection
Gradient: Disabled Untested Channels:

Difference:  Disabled
Amplitude: Disabled
Low Activity: Disabled Averaging

Test Interval:  Whole Segment s li=ean

Change... Miscellaneous

Figure 7-1. Enable Baseline Correction

(* Based on Prestimulus

" Based on the whole Segment

Averaging allows you to specify whether the data is to be averaged (Enable Averaging check box
selected) or not.

» |If Averaging is enabled then Baseline Correction is applied to the averaged data.
» |If Averaging is disabled then Baseline Correction is applied to the single segment.

Artifact Rejection Baseline Comection
[¥ Enable Baseline Comection
Gradient: Disabled Untested Channels:

Difference:  Disabled
Amplitude: Disabled
Low Activity: Disabled
Test Interval:  Whole Segment

Change...

™ Allow Manual Rejection with Space Bar (Applies to all Groups)

(* Based on Prestimulus

" Based on the whole Segment

Averaging
[v¥ Enable Averaging

Miscellaneous
™ Limited Number of Segments

Max. Segments: [~

Figure 7-2. Enable Averaging
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Other settings

Amplitude: Disabled [w Baseline Comection

Low Activity: Disabled -
Miscellaneous

Test Interval:  Whole 5 rit

bl L W Limited Number of Segments

& Max. Segments: |25

Frame Color:

™ Allow Manual Rejection with Space Bar {Applies to all Groups)

[~ Save Data

- allows you to limit the number of segments that you want to
Limited Number of Segments . . . . .
record during segmentation orinclude in averaging.

allows you to select a frame color for the group in order to iden-
Frame Color | . . .
tify the associated data window.




Saving options

7.2 Segmentation and averaging 129

™ Allow Manual Rejection with Space Bar (4pplies to all Groups) Frame Color: Select...

|v Save Data

File Name Prefix (Sn = Raw File Mame):

[v Use Separate Data Folder

fsn-

Resutting File Mame:

Folder Name: |C:\\ision

|:5n >-Segm1.avg

[ Static Overdav

Save Data

By selecting this option the data is saved when you click the button
Record | in the toolbar

File Name Prefix

Enter a file name in the text box. The group name and a file exten-
sion are added to the name that you enter here.

Insert ‘$n’ as a placeholder for the raw data file name.

Resulting File Name

The name that is formed is shown under.

Use Separate Data Folder

If you do not select the box, the previously defined raw data folder
is used. Otherwise, select a folder for the group.




Using a static overlay
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A static overlay is an average that has already been recorded with Recorder or that has been export-
ed from Analyzer using the Generic Data Export component.

Note

)

» The sampling rate and segmentation length (prestimulus and poststimulus inter-
vals) must match the setting in the Recorder workspace.

1 Select the box Static Overlay.
You must assign the static overlay to a segmentation/averaging group.

|
v Static Overday
C:\VisionRaw Files'BA_D001-Avg1.vhdr
Browse File Name...: |

ovtercir I

2 Choose a saved overlay using Browsing File Name...

=> Static overlay is applied to the data.
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7.2.2 Viewing segmented/averaged data

Click the button Monitor |,

=>» The monitoring window opens.

erage] E@
y Mentage Cunﬁguratlun Window Help =[5 =
=l o [Y[af- o] >J%| 1] ®mIS| 2| e8| M| =[] W[ A [
SEVARY/\ R s ASVRNESANENANVENNARA DN RARAORE | L5 &
] T e b=t LA 5 N I'UA E P“ ! F
B e B e R e B e e S AFz AF2 AF4 FT!
%WWWWWWWW g ]
i) R L s TN R B P Fo! Fa F1 Fzi
PP I s e i ! ! jn ! FN
R o ot I M F2; Fa,; Fé;, Fg,
T T T U T e DO T s s
B e I e B L e et c YRR B et B H H
o] I mrh s M R e e FT7 FC5 FC3 FC1
B e it S L L B i W S 3 E
R S 00U AR AN SN R A A Sy WMW W eyt g | P e
B ] :
FCz FC2 FC4 FCB
N E A RN NN RN el mew o iy NMW\]“’UW
NARERABAARD XY RNAN A RN AR SRR NARURRBAROANY || =
[N OV P PR VPSS SUFUUY ¥ R PP P STV R . : H i H e
[AOPRUIEN ST S PR S VPPN RATSPTILT RIS ORI U Sy u LT X g H
c1 Cz, c2 ca
T i | H H
Monitoring
ekl LU L L L e it
Standard Montage
Blume_haufip_nichizshien Blume_haufig_nichizshlen Spinne_sziten_23 1 Avgl| Average
Meonitoring Standard Montage Buffer: 0% BrainAmp32
About the data display

The left-hand pane (monitoring window) contains the recorded raw EEG data or shows a dynamic
display of the raw data. The right-hand pane contains the segmentation or averaging groups. Tabs
allow you to switch between the individual groups. You can change the ratio between the monitor-
ing window and the segmentation windows with the mouse.

|Hunrlur|ng Standard Montage

AVQZ Average [, Aval | Average

Monitoring Standard Montage

Figure 7-3. Switching between groups using tabs

You can do the following

» Inthe segmentation tab the curves are shown in red if the segment does not match the artifact
criteria. This enables you to check the criteria easily prior to recording data.
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» Ifyou have specified the manual artifact rejection, you can now use the space bar during record-
ing to subsequently reject segments which have not automatically been identified as having ar-
tifacts.

» There are tabs beneath the group windows. These enable you to quickly bring a group window
into the foreground.

» Right-clicking in a data window and selecting a montage type from the context menu allows you
to select a new montage for this window.

» You can arrange the group windows in different ways with the toolbar buttons below:

=Y Cascade Windows cascades all the open windows one after another.
D]| Tile Windows arranges the windows next to each other.

= Tile Windows arranges the windows one above the other.
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7.2.3 Recording segmented/averaged data

Click the button Record | in the toolbar.

=>» The Save Data dialog opens. This allows you to check and change the parameters originally
specified for the raw data and for every group.

Save Data @
I
Cancel

Baze File Mame: | Braindmp_StaticOver| 0004

Group Save Folder File name
Raw Data ¥ | CWision\Raw Files Browse | BrainAmp_StaticOverl 0004 eeg
Avgl v | c\Avgl Browse | BrainAmp_StaticOver]_0004-Avgl.avg
Avg2 v | clavgl Browse | BrainAmp_StaticOver|_0004-Avg2 avg

Comment | Entera comment. The comment is saved in the EEG file.

Enter a base name for the raw file. You can also use the $n placeholder. Wher-
Base File Name | ever this placeholder occurs, it is replaced by the name of the raw file. Then
click Save. Recorder switches to save mode.

A file name is proposed which you can either accept or change. You can also
specify whether the raw data and the various groups are to be saved (Save
check box), what folder the data is to be saved in (Browse button), and the file
name (File name column).

File table

=> After clicking on Save:

The sections of the status bar in the individual groups now show the number of segments (Total
Segs.) and the number of accepted segments (Accepted Segs.) in addition to the group status
and the current montage. In addition, the EEG file name is shown and the remaining storage
space in hours, minutes and seconds is shown under Free Space. Note that this refers to the ca-
pacity that would be available if only the relevant group were stored.

ek s
i L 0 ot 5. VING : Total Segs.: D . Brain
Standard Montage Accepted Segs.: 0 Free

T Avg2| Average 57 Avgl | Average

EY ANV |Standard Montage |BrainAmp_StaticOverl 001 |Elapsed Time: 00:00:37 |Free Space: 722:21:
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7.3 Montages

Montages enable channels to be reconnected on a software basis or new voltage reference points
to be assigned to the channels.

Montages allow you to optimize the display of data by, for example, grouping together frontal elec-
trodes in one montage and occipital electrodes in another. When one of these montages is selected,
only those channels that have been assigned to it are displayed. The sequence of channels can also
be changed in a montage so that channels which were originally apart can be shown next to each
other. A channel can also occur more than once in a montage.

Montages are used for visualization purposes only, i.e. the resulting data only exists temporarily
and the original data is not changed.

7.3.1 Create a montage

1 To create a new montage, choose Display Montage » New... from| "=
Choose Reference e
the menu. & Oiginal —
The New Montage dialog box opens. LR
" Bipolar

2 Select the type of reference to be used in the new montage.

> Original: No new reference is calculated. The original reference
isonly used to group channels or optimize the way they are pre-
sented. To begin with, we recommend that you choose this ref-
erence type.

> Average: The average reference is calculated by averaging all
selected channels.

> Bipolar: The differences between different channels are calcu-
lated for a bipolar connection.

3 Click OKwhen you have selected a reference type.

This opens the Edit dialog box.
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Edit Original Referenced Montage @
. R —
1 _ m Cancel
2 [Fe2 :I' S & :I Insert Line |
2 |AF3 j N |Hef J Bemove Line
e
5 J&Fz x| - |Ref é
g ’m = m Femove Al
7 ’m = m Arange ForGHdV\ews...|
8 [r7 =] - [Ret |
sF o - o
) s I = —
1 K ~| - |Ref
ef o - FF
wfE o -
14 |F4 ~| - |Ref
wfE o - fF
16 |F8 ~| - |[Ref
=]

Chn (+) contains the channels and Chn (-) the reference channels.

The column Chn (-) can only be modified if you have selected the
Bipolar montage. Otherwise the column Chn (-) is filled in automati-

Chn @) - Chn () | oo g ©

You can enter the channel names manually or select a channel from

the drop-down list.

inserts a new line above the current line. This button is enabled as

Insert Line soon as you have entered text in the first box of the first channel.

Remove Line removes the current line provided that it is not the last line.

copies all the channels of the current setup into the montage in their
original sequence. This allows you, for instance, to construct the
Insert Current Channels | montage you require much more quickly by removing and inserting
individual channels. This button is enabled if the montage list is
empty.

removes the entire contents of a montage. You are prompted to con-
Remove All | firm whether you wish this to be done. This button is enabled as
soon as you have completed an entry.

Arrange for Grid opens a dialog box in which you can arrange the channels for grid
Views... | views.

= After you have edited the montage, the system prompts you to enter a name under which you
wish to save the montage. You can also enter a new name and thus derive a new montage from
an existing one.
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7.3.2 Arranging the montages in the grid view

Grid views are used when representing segmented or averaged data. In the grid view the channels
are arranged in a grid. A preset pattern is used for the default montage. For other montages, you can
use the Arrange for Grid Views... function to freely define the pattern. You can specify the desired
number of rows and columns in the channel grid. Click the Refresh button to update the grid pattern
thatis shown. You can use the mouse to freely arrange the channels and the spaces between them.

Montage Arrangement for Segmentation/Averaging Views
ke =

r~ Gnd Si

FRows: |13 Columnz: |5 Refresh = Cancel ;l

Arange channels with the mouse. Source and target positions will be swapped.

Figure 7-4. Creating a grid view

7.3.3 Calling a montage

To call a newly created montage, switch Recorder to monitoring mode. Open the Display Montage
menu. This menu has now been extended to include the name of your new montage (Figure 7-5).
Choose the new montage. The EEG is displayed using the montage. To display the default montage
again, simply call it from the Display Montage menu.

@ Recorder
File View | Display Montage | Amplifier Confi i Window Help
[ oful EEE LN = W ER

Edit...

Options...

Standard Mentage

AF3 Tizerdl N
AF1 | Bipolan
Az | Bipoler2
A2 | Originall

AF4 |

Figure 7-5. Calling a montage
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If you have created a montage that does not contain any channels of the current setup, you cannot

call this montage during monitoring.

7.3.4 Switching between montages

You can assign specific keyboard shortcuts to montages to allow you
to switch between them quickly. Pressing these keyboard shortcuts
activates the montages. You can choose Display Montages » Options
to assign the keyboard shortcuts Ctrl-2 to Ctrl-0 to the existing mon-
tages as you wish. Ctrl-1 is reserved for the default montage.

If you have defined one or more segmentation or averaging groups,
you can use the keyboard shortcuts Ctrl-Shift-1 through Ctrl-Shift-0 to
select the montage for the current group window in the same way. Al-
ternatively, you can call a new montage by right-clicking in a data win-
dow.

Montage Options @
Shortcuts for Maontage Selection

Key: Azsociated Montage:

L oo

Chl3

Chil-4

Culs

Chl

Cul-7

Chl-2
Cul-3
Cul-0
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7.4 Annotations

You have the option of adding comments to the recorded EEG. These are displayed as markers in
the lower marker area during recording (marker type: ‘Comment’). You can enter your comments as
freely-definable text or as predefined text.

7.4.1 Enter free text

You enter freely-definable text by clicking the button An- [T =
notation ¢ | in the toolbar. You can also use the keyboard | enete

shortcut Ctrl-A. The Annotation dialog box opens and a R

marker with three question marks is added to the marker —tes |
area (below the EEG curves). Enter your text in the dialog

box. This then replaces the question marks.

7.4.2 Define Annotations

You can specify annotations and insert these by pressing a key on your keyboard. This is a fast way
of inserting annotations.

Pre-requisites:
- Administrator privileges or corresponding user rights

Close monitoring mode and choose Configuration » Predefined Annotations...

=>» The dialog Predefined Annotations opens.

Predefined Annotations @I
Text for Annotation Shortcuts

Key. Associated Annotation:

You can enter up to ten predefined annotations. You in-
sertthese annotations in the EEG data stream by pressing
the corresponding keys 1 to 0 on your keyboard.

|Eves opered

‘Eyas closed

L e B S
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8 Impedance measurement

Note: Always prepare all channels before acquiring data and only then switch Recorder
to impedance mode to check the impedances of the channels.

8.1 Using passive electrodes

Pre-requisites

- You have selected Passive Electrodes in Configuration » Preferences... (see 4.3 Set global pro-
gram preferences).

= Click the button Impedance Check 1 | in the toolbar.

The Impedance Check View window opens.

G Recorder Lo m ]

File View Display Montage Configuration Window Help

| =T ol ul«f o] al@] ale-=l=lv|al 7] 20 ] mloE] alafal-] &

i~ Electrodes
VEOCHEOC * Data

" Reference

" Ground

Reset Positions...

~Range (KOhm]

50

©0-10
&  0-100
A Co0-20
2 ® 0-50

®e0cccoe

4 FT8
{Fe3  Fe1 ez Fc2  Fea iz

Settings
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Schematic view of a head with the electrodes.

> Color of electrodes: indicates the impedance value. By hovering the =

mouse over an electrode, the value is shown.
» Position of electrodes:

8

> The electrodes are shown on their correct positions, if the electrodes are
named according to the 10-10 or 10-20 system or if you have loaded an elec-

Impedance e e
Check View trode position file (*.BVEF).
> The electrodes are shown in the top right corner, if the electrodes are not
named our if you didn’t load an electrode position file.
» Theimpedance view can show up to 256 standard positions.
You can change the position of the electrodes with drag-and-drop (left-click on the
electrode, hold the mouse button and move the electrode with the mouse). Click on
Reset Positions... to reset the electrodes to their initial positions.
You can selectan electrode group forthe impedance view. The ——
available groups depend on the amplifier you are using. @ Daa
" Reterence
" Ground
Reset Positions.
You can choose different impedance ranges (measurement - F
ranges). The electrodes in the Impedance Check View indicate - w
the impedance by the color, according to the selected range. ZE g
& 0-50
Settings | You can specify the measurement ranges by clicking on the fs
panel | pytton Settings (if available). o
If you are using a large number of electrodes, you can use the ] _
slider control to select the region of the head to be shown.
Ared square shows the zoom region. You can move the square
with the mouse.
Note: The font size is not automatically adjusted in zoom
mOde. Settings...
You can set the preferences for the Impedance Check Viewby || ™
Sitt't':gs clicking on settings. (Refer to Set preferences for the imped-
utton

ance check view.)
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8.1.1 Set preferences for the impedance check view

Click on the button Settings button

=> The Impedance Check Settings dialog opens.

Impedance Check Settings @
Ranges oK
Electrodes Group: _
Cancel
Data j
Ranges
# Enabled| Min. [kOhm] Max. [kOhm]

1 V¥ 0 100

z 0 50

3 0 20

4 0 10

0 5

111 <= <af<

|~ fen

9

10 [

Impedance Color Coding
& Gieen, Yelow. Red

" Blue, Cyan, Green. Tellow, Red
" Black & White

¥ Discrete Color Steps

Mumber of Steps: |2

Electrode Label

Select Font... | Feset Font ‘

¥ Display Phyzical Channel Mumber

Background Image:

™ UseBitmap

[ B |

141

Ranges

ranges.

For each electrode group, you can select up to ten measurement

Impedance Color Coding

the text box.

from minimum to maximum are shown.

You can choose a continuous gradient in which the impedances

Discrete Color Steps: Instead of the gradient you can specify steps
for showing the color-coded impedance values. Enter a value in

Electrode Label

Check View.

numbers of the ph

You can change the font by clicking on the button Select Font...

ysical channels are shown in addi-

tion to the position.

You can edit the electrode label as it is shown in the Impedance

By selecting Display Physical Channel Number the /




8 Impedance measurement 142

Background Image

You can replace the default background (representation of a head)
by any bitmap image. To load the bitmap file, select the Use Bit-
map box. If the bitmap file you have selected does not exist or if it
has an invalid format, the standard background is used automati-
cally.

Note that you can move the electrode positions on the horizontal
plane, because the default background uses an ‘isotropic’ repre-
sentation. This means that any changes to the ratio between the
height and width of the display window are ignored and the head
remains round. In contrast to this, the bitmap always fills the en-
tire window and the electrodes retain their relative positions on
the bitmap.
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8.2 Using active electrodes with the actiCAP ControlBox

Note: This section refers to users of BrainAmp, V-Amp and QuickAmp.

Pre-requisites

actiCAP Control Software is installed
You have selected Use actiCAP Control Software in Configuration » Preferences... (see 4.3 Set
global program preferences)

Electrodes are connected and prepared

2 Click the button Impedance Check 1 | in the toolbar.

The Impedance Check View opens.

ﬁ Recorder

E_tie Exew _Qr;pfay_hﬁogtag_e_ _Arﬂptiﬁ_er Qo_n{ig_matmn ﬂ_mm_wy ___I-_Eeip

oo wl | vl «f ®] @l@] A==Vl 2] f7 | B|MS| 2

Impedance Check |

Settings
Good level:

25 [2] kOhm

Impedance
Use Scaling
Range [kOhm]:
Ref:
- 0
—. 2k
Gnd:
e
—u 2k
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Settings panel

Good level: Impedance values below this level are good.

Bad level: Impedance values above this level are bad.

Values between these ‘threshold’ levels are acceptable.

Timeout specify the time during which impedance measurement is active
(default: five minutes). After this period the actiCAP ControlBox automati-
cally switches back to acquisition mode.

Next electrodes block button is available, if you are using more than two ac-
tiCAP electrode branches or more than 64 electrodes. You measure the elec-
trodes in blocks of 32 electrodes. To measure the impedances of the next
electrode group click Next electrodes block.

Use Scaling: A color scale is used to display the impedances. The color
scale consists of three areas: The topmost area displays the bad level and
the bottom area the good level. The middle area of the color scale rep-
resents the transition between good level and bad level.

The reference electrode and the ground electrode are displayed separately.
The color used to display these two electrodes is also based on the color
scale.

You can change the position of the electrodes with drag-and-drop (left-click

Reset Posi- on the electrode, hold the mouse button and move the electrode with the
tions... mouse). Click on Reset Positions... to reset the electrodes to theirinitial po-
sitions.
Schematic view of a head with the electrodes.
» The color of the electrodes indicates the impedance val- @
ue. By hovering the mouse over an electrode, the value
is shown. FC5(8 / 1): 5k
Impedance . —
Check View » If your electrodes are numbered according to the 10-10

or 10-20 system, they are shown on the correct position.

» Iftheelectrodes are not numbered, they are shown at the top right of the
window.

» The impedance view can show up to 256 standard positions.




8 Impedance measurement 145

8.3 Saving the impedance values

The impedances are saved together with your EEG data.

Pre-requisites
Impedance measurement is ongoing

Impedances are measured

Do one of the following to save the impedances:

» Start Recording immediately
> During impedance measurement click on the button Record J

This starts the EEG recording, for which a header file, EEG file and marker file is created. The
impedance values are written into the header file (*.VHDR).

» Start Recording after a break
> During impedance measurement click on the button Stop Monitoring & |

This stops the impedance measurement. You can now, for example, move the test subject into
another room., don’t close Recorder or change the workspace.

> When the subject is in its final position click on the button Record j

This starts the EEG recording, for which a header file, EEG file and marker file is created. The
impedance values are written into the header file (*.VHDR).

=> If you have changed the positions of the electrodes, the program prompts you to save these
changes. The electrode positions are assigned to the current workspace.

I:‘ Note: If you close Recorder or edit the workspace the impedance values are lost.
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9 Using actiCAP ControlBox

A special interface might be required to connect active electrodes to your amplifier. Below you will
find a list of the required interfaces between the active electrodes and the amplifier.

Note: When your amplifier requires the actiCAP ControlBox (including the actiCAP Con-
trolSoftware), you must change settings in Recorder.

Interface between amplifier and active electrodes

Amplifier Interface

BrainAmp actiCAP ControlBox and actiCAP ControlSoftware (1.2.1.0 or
later)

QuickAmp USB actiCAP ControlBox and actiCAP ControlSoftware (1.2.1.0 or
later)

V-Amp without multi-way plug | actiCAP ControlBox and actiCAP ControlSoftware (1.2.1.0 or

later)
V-Amp with multi-way plug ImpBox forimpedance measurement
actiCHamp and actiCHamp None

Plus

LiveAmp None
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9.1 Select the active electrodes

For amplifiers that require the actiCAP ControlBox, you must change the general preferences in Re-
corder first.

1 Start Recorderin administrator mode or with the corresponding user rights.

2 Choose Configuration » Preferences...

=>» The Preferences dialog opens. Click on the tab Passive/Active Electrodes.

Preferences @
View 1 Sealing | DC Comection |
Remote Data Access | Vision Video Passive / Active Electrodes
" Passive Hectrodes:
[
+ Use actiCAP Control Software:
[v Detect Invalid Impedances
¥ Use actiCAP Test Signal

Use actiCAP Control Software | Selectif you use active electrodes with the actiCAP ControlBox.

A message is shown where you can allow too high impedance

Detect Invalid Impedances
values.

When selected, the button Test Signal in the Recorder toolbar
Use actiCAP Test Signal | is disabled, and you use the Test button on the actiCAP Con-
trolBox.

9.2 Usethe actiCAP ControlBox

Ij Note: If you are using a USB hub, do not use the actiCAP active electrode system and
the amplifier on the same USB hub. Use a separate USB hub for the amplifier and the
actiCAP.

Pre-requisites

amplifier selected
electrodes connected to actiCAP ControlBox
actiCAP ControlBox connected to amplifier
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Workspace created

1 Connect the actiCAP ControlBox to a USB port of your computer.
2 Start Recorder in monitoring mode.
3 Press a button on the actiCAP ControlBox to switch the mode, for example Impedance.

Recorderalso switches to the corresponding mode. Similarly, when you switch Recorderto a par-
ticular mode, the corresponding control button on the actiCAP ControlBox lights up.

= Markers are set in the EEG, for example in order to indicate changes of mode.

Understanding the markers

The following markers can be set:

This marker is set, if you have selected Use actiCAP Control
no USB Connection to actiCAP Software in the Preferences dialog, but use the actiCAP Con-
trolBox with rechargeable batteries.

When you press the button Power O] of the actiCAP Control-
Box. This marker indicates that the actiCAP ControlBox is in
acquisition mode and is sending data to the Recorder.

—

[]
actiCAP USE Powser On

actiCAP USB Power On

Monitoring Standard Montage

You can switch the active shielding mode on and off by press-
ing the button Active Shield on the actiCAP ControlBox.
The marker shows the time when the Active Shield mode was

actiCAP Active Shield On
activated or deactivated.

14 |

actiCAP Active Shiekd On

actiCAP Active Shield Off

idard Montage

If you have selected the Use actiCAP Test Signal box in the
Preferences dialog, the marker is set when you press the but-
ton Test |\ on the actiCAP ControlBox.

I | iy Y 4

SetiCAF Test On

actiCAP Test On

Monitoring Standa




9 Using actiCAP ControlBox 150

Test On

Test Off

If you did not select Use actiCAP Test Signal and press the
button Test on the actiCAP ControlBox while Recorderis in
monitoring mode or test mode, the actiCAP ControlBox briefly
switches to test mode. Recorder automatically switches it
back to acquisition mode. The two markers are written in
quick succession.

| I

Test OnTast Off

actiCAP Data On

If you start the test signal mode in the Recorder, and you have
not selected the Use actiCAP Test Signal box (which means
you are using the amplifier's test signal), the ‘actiCAP Data
On’ marker is set.

PO10 [
50wV

1
‘ actiCAP Dats On

Ready

actiCAP USB Power Off

When you press the button Power O] of the actiCAP Control-
Box to switch it off, the ‘actiCAP USB Power Off’ marker is set.

BRI I 1

actiCAP USB Power Off
Monitoring Standard Montage

9.3 Testing the active electrodes

You can check if the active electrodes are working properly.

1 Click on Configuration » Preferences...

2 Open the tab Passive/Active Electrodes.

3 Select Use actiCAP ControlSoftware.
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4 Select the check box Use actiCAP Test Signal.
Otherwise, the test signal is supplied by the amplifier when you run a function test.

View I Sealing | DC Comrection I
Remote Data Access | Vision Video Passive / Active Electrodes

" Passive Electrodes:

I™ Enable &utomatic Impedance - Hemeagurement of D ata Electrodes

' Use actiCAP Control Software:

I Detect Invalid Impedances

¥ Use actiCAP Test Signal

=

=> If you are using the test signal of the actiCAP active electrode system, the button Test Signal
M| in the toolbar of the Recorder and the menu item Amplifier » Test Signal Values... are dis-
abled.

PerT=— Display Montage m"c‘mﬁgumhn Window Help
s E] 'l "| .l Test Signal Values... il DCC Q LI = mlEl EI Q&

ettings...
Connected Amplifiers...

SyncBox Settings...

Driver Version..,

|:| Note

If you are using a QuickAmp with the actiCAP active
electrode system, you cannot obtain the actiCAP

actiCAP System

. ‘warning: The actiCAP '_I'esl Signal is not allowed For
test signal. QuickAmol

e —
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10 View options

10.4 Switch off a channel

To block a channel and thus suppress the signal received, right-click the required channel name.
This opens a context menu. Choose Switch Off Channel <XXX» from this menu. The channel is
blocked and the channel name and EEG curve are highlighted in red.

To reactivate the channel, repeat the process and choose Switch On Channel <XXX» from the menu.

[ o [w| | ul «f O] @l@f 2f=[=|v|al- 2| *J% i| 2= 2

Fp1 |t T ey
uw} M

Fp&T
Switch Off Channe\ 'Fp2'
Standard Montage fv—'w—f“/\/""”“’“’\

AF1 /\//J L
AFz R Yoot

10.5 Display a single channel

7
s

]

To select a channel, simply click the channel name. A selected channel s highlighted in blue. If you
click a channel again, the channel is deselected. You can select one or more channels of the EEG
and then zoom the display into these channels, for instance.

If you click the Next Group ¥ | or Previous Group A/ button to show different channels of the EEG,
your selection is retained. If you click the Decrease Channels ==| or Increase Channels 25| button to
change the number of channels shown, your selection is also retained.

By double-clicking a channel name you can display the corresponding channel separately.

g NN
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10.6 Display selected channels

To display multiple channels separately, click once on each required channel name in sequence.
Then double-click the last of the required channels. If you double-click a channel name again, the
display returns to how it was before.

1_7,5 Recorder E @

File View Display Montage Configuration Window Help

[o o lw] ol | «f o] Q@] Me|=|=|vIaR- 2] |%] i]| B|TIS| 2]|| alafnf-] &

Fa Bt S i T | e
c2 — BT B i IR I, p S e,
NS a0 s e S 05 I o v
o1

A_/WN\/\/\/*—J\M/\JM VV\’MW
SOOI I A Lt A RATY Ve e es ) e aa pu b et i Yy
L e g A

The selection results in the following channel display:

;?j Recorder E ‘E

File View Display Montage Configuration Window Help

[ alw| o ol o Of &l Me|~|E|V|af- 7] 2] i] B(TIS| 2] | Qi &

508

Fpl \ﬂﬂf/\j

: Wy

{
;




10.7 Display channels in scientific view
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In the scientific view, the channels are displayed in a coordinate system with time and amplitude

axes. Theview is opened in a tab to the left of the main view.

To open the scientific view, switch to the standard montage in monitoring mode. Only in this mode
are you able to specify the default settings for your project. Proceed as follows to open the scientific

view:

1 Select and open the channel (not available during re-
cording).
Right-click the required channel name (for example Fp2)
and then choose Display this channel in new tab from
the context menu. This opens a new tab at the right-
hand edge of the Recorder window with the selected
channel displayed.

» You can rename the tab
Right-click on the tab label and choose Edit tab label.
Enter a name in the Edit Tab Name dialog and click OK.

» You can also display several different channels in a sin-
gle tab. To do this, first left-click the individual channels.
Then, right-click one of them and choose Display these
channels in new tab.

=>» You can adjust the scaling of the axes.

Right-click

(W el

Switch Off Channel 'Fp2*

Standard Montage

Display this channel in new tab |

i TITITRTTTT

Sae 1] | 111
Edit Tab Name
Enter Text
EZ]
A
X =
r"\,f\,,—'\,,,

_200.00 "
Rightclick l”'” \ s =0

L T
f= Frequent Fr}quem
sscton Frew | BNTab1 [B85 01 FB T4 T6]
ab-2 % Edit tab label

i

Remove this tab

% Switch Off Channel 'T6*

cz Standard Montage

Display these channels in new tab

Az M‘WWMMM
veos | Mww

00V

i

T T
Frequent Frequent
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10.7.1 Change the scaling and display

You can change the scaling for the tabs as follows:

» Click on the buttons on the right to change the scaling, amplitudes and the layout of the tabs:

b Recarder - [Tab-1] o o=

@ File View Display Montage Cenfiguration Window Help | — _ ==

[ o lwl ol ul ol B ala| M|=|5Iv]al= 2] JE sl 2miBl 2| | alalv] &

ol 200.00

Fp1 —«Vf\w S R N N® W VS VAU A

Fp2 ] PUSSUP UM SRR Lo ot a—

F3 e fempon—] e

t T T T T T e T I T T 120.00

c3 e —rt T B o L N

ca B e S A N P MY

i A A P00

- i WA
40.00

et Tt i) et M
& i ik N i ]

» Ifyou want to scale the active tab more precisely, you can enter the values manually. To do this,
proceed as follows:

a Right-click and select Tab Settings. e =

The Tab Settings dialog opens. Ampltuge A
Minimum Valug [0v]: ,E— Fe=re k Tab settings

b Change the settings of amplitude Vexmmiske Wl [H Restore et /
and time axes. Scdle Divson: ] ‘m; :WWV\W‘W

I Polarity: Positive Down

Time Axis:

Display Interval [1s... 60s]: [3 Apply
Restore Default

Exit

¢ Click on Apply to apply the settings.

T T T T T

s Tahol G ToL

=> Iftheinputisinvalid, a message with the permitted values appears.

» Setthe scaling preferences. Alongside individual settings for the tabs, you can set display pref-
erences for the scientific view. Do the following:

1 Open the Configuration » Preferences...

2 Click on Set Default Scaling Parameters for Tabs... to define the scaling for the amplitude and
time axes globally for the scientific view. The same values are then used for all the tabs.

The Set and Restore Default buttons are inactive because they are only required for individual
axis scaling.

= These settings only apply to new tabs. The settings for open tabs will not be modified.
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Tab Settings (==

el Enees [ 2y Amplitude Axis:
"View | Scaling | DC Comection | Remote Data Access | Passive / Active Electrod Minimum Yalue [Lv]: -100
¥ Polarty: Positive Down Maximum Value [LV]: 101

11

W Start with Display Baseline On Scale Division: 0
Defautt Scaling [uv]: [100 I¥ Polarity: Positive Down
Set Individual Scaling Factors... | | Set Default Scaling Parameters for Tabs... I Time Axis:

Display Interval [1s ... 60s]: 0

T

0K Abbrechen

OK ¢ Cancel |

10.7.2 Saving the view

You prepare your project in monitoring mode. This is where you can save the way channels are dis-
played in tabs and the settings for the time and amplitude axes.

To save the appearance of the display, you simply have to stop monitoring mode and, if necessary,
the standard montage (1). Recorder then asks whether you want to save the settings (2).

U Recorder - [Tab-1] (= <=
% File View Display Montage Configuration Window Help _ =] x
[eolw ol ol @l ale] Al|=l=lval- 7] )7 i S| 2] alald~| +]
[00s] 1 200.00
Fp1 et
Fp2 e P f e ) et i iy { o otpiit
ARG b W O VR e 18000 ‘
F2 Sty T Frart e e
F4 T i Emaate. o e o A Al b ot s
c3 e L, e |
Recorder X
c4 ] iy o]
e | b
i T T . Tabs have been changed.
Pa T N W LAY &) Do you want to save changes into the current workspace?
[s7] i AW e, ot |
e R e
]
ET [N PP, ay o - > —
H et L_
i bt Ao Tyt e * =
T2 R e, ST e e S At i
T4 e e e e ot i et
TS Rt T e SUPPISPRM IV L e L L -20.00
6 B R T e A
Fz Eiiancan IR GEPETY AN FEOUE SN NI NN YOI NN <120
cz [EUSIVEY NGNSV SRR LS Ve (VRIS PV PU S ST NS SRS
Fz Rl ¥ maa R S PY S IS S VAP -160.00
A1 P Y R G P BT R SR T PR TY SPV P e NN
Az IORRNRURNS PR et B b\ Mo -200.00 T !
0.0 1.0 20 30 40
VEOG |~ [s]
00 g T T T g
Frequent Rars Reaction  Frequent  Frsquen
ReactionFreguent Frewent  Frement  Frewent  Frequent Rl o Tab-1
Ready Monitoering Tab-1 Buffer: 0% Simulated

Figure 10-1. Saving the tab layout
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10.7.3 Closing tabs

Proceed as follows to close the tabs in the scientific view:

a Clickon Xinthe menu bar.

b Right-click on the tab and select Remove this tab.

m Note

If you click on Remove this tab of an inactive tab then the active tab is closed!

%l Recorder - [FP2] folte- /]
& File View Display Montage Configuration Window Help _ =]l
[o olw| o i | 0] @@ Al-|= ~yl EWEET alan]=| + /Eé
o | o
o w 8000 7
F3 gt WY ‘
Fa
-£0.00 7
C3
forl ool Ay o]
. WWW ‘

FP2 [uV]

M
S

- jéfp\,\g Wl\m s ]
i

82.00 7

80.00

F T
ity

¥

oo | Right click 20 30 40 50 80 i

VFrz:‘uart Hll?;.;‘::lmr Fre:‘uarl Fre:luerl Fra:lmz‘
F& 01F3 T4 T6 i rea [

T
Fraguent

Edlt tab label
Ready Monitoring Tab-2 e e

Simulated

[ Remove this tab |

Figure 10-2. Closing tabs
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Em 11 Video Recorder

The BrainVision Video Recorder allows you to record video data concurrently with your EEG record-
ing.

Video Recorder can only be used if you have already purchased a Video sublicense that you must
install in addition to Recorder.

You will find details on installing sublicenses in Appendix B.

If you purchased sublicenses at the same time as you purchased Recorder, the sublicense file is in-
cluded on a USB data carrier supplied with the software. Sublicenses that are purchased subse-
quently can be downloaded from the Brain Products website. You will find details on downloading
sublicenses in Appendix B.

To check whether you have a USB dongle with a Video sublicense, choose Help » About BrainVision
Recorder... from the Recorder menu. If you have a USB dongle with Video option, the line Vision Vid-
eo appears under Sublicenses.

About BrainVision Recorder X

#=== BrainVision Recorder Version 1.22.0101

Copyright® 2000 - 2019 Brain Products GmbH Sraiem Inio |

Sentinel HASP - HASP-HL - 1002730600 (local)
Your dongle will expire on 2020-04-01.

ision HecView: This icense will expire on -04-01.
Wigion Recview MR: This license will expire on 2020-04-01.

Note: If an add-on license has expired, please contact your local certified Brain
Products distributer,

Figure 11-1. Dongle with sublicense for the Video Recorder
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11.1 Installing the Video Recorder

Video Recorder is required when using a camera with BrainVision Recorder.

Irv“ USING THE NETWORK CAMERA SOLUTION

» You mustinstall Video Recorder on a computer running Microsoft Windows 10
» You must have a Gigabit Ethernet Network adapter.

1 Insert the Application Suite USB (for details please refer to Chapter 1).
2 Click on Install BrainVision Recorder & Video Recorder in the welcome screen.

3 Click on the Install Video Recorder button in the bottom right corner.

inVision Recorder workspaces & montages
mote Data Access (RDA) clients

nuals & release notes

e Recorder directory

Install Video Recq‘n:ller
gister your soffware dongle at brainproducts.comyproductreg.php. N

|nstrasse 7 - 52205 Gilching - Germany

4 Onthe following screen, click on Install BrainVision Video Recorder and follow the instructions
of the installation wizard to complete the installation.

5 When installation is complete refer to the section which corresponds to your camera:
> Referto Section 11.2 if you are using the network camera solution.
> Referto Section 11.3 if you are using an integrated or USB/Fire Wire camera.

11.2 Setup for Video solution with network camera

The Video module for Recorder is designed for a specific network camera which comes with the Bra-
inVision Video Recorder kit. In addition, integrated cameras or cameras attached to the PC can be
used and configured (Section 11.3). The following provides information on how to setup and use
the network camera for use with Recorder.
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The network camera and kit can be obtained from Brain Products GmbH, contact your local dealer
for more information.
» BP-140-9000 - BrainVision Video Recorder kit, network
This kit includes the following:

> BP-310-9200 - Network camera PoE
> BP-315-1015 - Network camera power adapter
> BP-170-3200 - Add. On BrainVision Recorder Video Module

» BP-310-9200 - Network camera PoE

» BP-315-1015 - Network camera power adapter

11.2.1 Check Video Recorder version for use with the network camera solution

You must have Video Recorder version 1.01.0001 or higher installed to use the Vision Video Solu-
tion kit with the network camera.

[] NoTe

» Itis not necessary to install a separate codec for use with the network camera, this
is installed with Video Recorder.

» When using this solution you must use Video Recorder on a computer running Mi-
crosoft Windows 10.

Open Recorder and choose Help » Show Installed Components... Figure 11-2, the installed compo-

nents window will display.

Generic Data Format V. 1.22.0101 C:\Vision\Recorder\GenericDataDSCC.dll
Learning Data Format V. 1.22.0101 C:\Vision\Recorder\LearningD3CC.dll
VAmp Data Format V. 1.22.0101 C:\Vision\Recorder\VAmpDSCC.dll

BEAINVISION VIDEO RECORDER

VisionVideco.IPRecorder V. 1.01.0001
VisionWVideo.Recorder V. 1.01.0001

INTERNAL COMPONENTS
Vision Recorder Toolbox V. 1.20.0701 C:\Vision\Recorder\RecorderIlooclbox.dll
Vision Toolbox V. 2.00.6122 C:\WINDOWS\SysWowtd\VisionToolbox.dll

Figure 11-2. Video Recorder version
The current Video Recorder version (VisionVideo.IPRecorder) will be listed under BRAINVISION VID-
EO RECORDER.

If the version is less than version 1.01.0001 it will be necessary to re-install Video Recorder. Refer
to Section 11.1 on page 160 for details.
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11.2.2 Setup the network camera

[] Nore

Refer to the user manual supplied with the network camera for comprehensive setup
information.

Pre-requisites

- Computer with Ethernet port.

Quick setup

1 Connect the network camera to the recording computer using a network cable.

2 Connect the network camera to a power source, either via a PoE (Power Over Ethernet) adapter
or by using the supplied power adapter.

3 The camera will turn on.
Note: It will take approximately 60 seconds for the camera to initialize.

11.2.3 Video settings for the network camera

Open Recorder and choose Configuration » Preferences... With the installation of Video Recorder
and a Video sublicense the tab Video is added to the Preferences dialog as seen in Figure 11-3.

Preferences >
View | Scaling I DC Comection | Remote Data Access |
Video l Passive / Active Bectrodes I LabSim |
v Enable Video
Select camera:

|Axis network camera 7% Camera Settings...
Axis network camera k
Other camera

OK I Cancel

Figure 11-3. Preferences dialog - Video tab

You can enable synchronous video recording by selecting the Enable Video box.
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Choose Axis network camera in the drop-down list, click the Camera Settings... button, Figure 11-4
will display.

Network camera settings x

Configuration Camera preview

Camera username: root
Camera password: pass

Scan for cameras

Available cameras:

Camera | IP address

< >

Selected camera:

ACCCSEBBE353

[Py |

Toggle Day and Night mode
r

I Cancel |

Figure 11-4. Network camera settings

Enter the Camera username and Camera password for the camera.

[] NoTe

The default username is root and the password is pass.

Click on Scan for cameras and Recorder will search for connected network cameras matching the
username and password provided. When a camera is located it will be displayed in the Available
cameras pane.

Click on the required camera in the Available cameras pane and click Preview to display the camera
view as seen in Figure 11-5. Adjust the positioning of the camera as required.
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Metwork camera settings

— Configuration

Camera password:

Available cameras:

Camera username: I root

Scan for cameras | | Seanning Complete |

Camera

ACCCBEBSE353

IP address
169.254.19,..

Toagle Day and Might mode
’7 [~ Enable night mode

Selected camera: | ACCCREBSE353

Preview |

—Camera preview

Figure 11-5. Network camera settings with Preview active

Select the Enable night mode box to turn on the camera night mode.

Click OK to exit.

11.2.4 Combined EEG/video recording for network camera

Switch Recorder to monitoring mode. A video window opens in addition to the data display in Re-
corder as seen in Figure 11-6 on page 165. This shows the current video data.

[] Note

The EEG/video configuration is saved in the Recorder workspace. When switching to
monitoring mode, Recorderwill connect to the camera with these settings automatical-

ly, even after a restart of Recorder.
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o] M=l IAR- 7] 7] ] 2] 3] 5|

Metwork camera live stream

Figure 11-6. Combined EEG/video recording

When monitoring mode has started you can move and resize the video window.

The following functions are available on the video window:

e Screenshot.
O Fullscreen (press Esc key to exit).
O Mute the playback volume.
_ Speakers Move slider to increase or decrease the volume.

Now record part of an EEG, for example 10 seconds. If you pan with the camera, this should also be
visible after a short delay of less than a second.

The video data is saved in the current raw data folder. The file with the extension *.videoconfig and
the base name of the EEG file contains detailed information about the video (hames of video files,
time, length etc.). The actual video data is saved to a file with the extension *.asf. A new video file
is created after every pause in recording. It is therefore possible for one EEG file to be associated

with several video files.
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11.3 Setup for other cameras

Integrated cameras or those attached to the PC (via USB or Firewire) can be used and configured

with BrainVision Recorder. It is also possible to use a network camera, refer to Section 11.2.

The following provides information on how to setup and use Recorder with these other cameras.

11.3.1 Installing the video codec for other cameras

When using a integrated camera or a USB/Fire Wire camera it is necessary to install the codec sup-

plied. The codec is used to compress the video data.

[EEN

Insert the Application Suite USB (for details please refer to Chapter 1).
Click on Install BrainVision Recorder & Video Recorder in the welcome screen.
Click on the Install Video Recorder button in the bottom right corner.

Click on Go to video codec (not required for network camera). This opens a folder containing
the installation program for the video codec.

Brain Products Application Suite

g What would you like to do?
S

Install BrainVision Video Recorder (re

Go to video codec (not required for netv

@ Q@

Go to manuals & release notes

Q@)

Browse the Video Recorder directory

®

Run the program file ‘LEADMCMPCodec.exe’ to start the installation and follow the instructions
of the installation wizard.

Note: You will find the serial number in your product documentation.

To use the video codec in the Video Recorder, you must select the codec in the Recorder's pro-
gram settings. These settings are described in Section 11.3.2.

In the video settings, select the entry for LEAD Video for Windows (VFW) Codec from the Select
Video Codec drop-down list. Depending on your system configuration, this will be displayed as
either ‘LEAD MCMP/MJPEG Codec (2.0) (VFW)’ or ‘LEAD MCMP/MJPEG Codec (VFW)’. Any other
LEAD codecs that may be present in the list are not suitable for the operation of the Video Re-
corder.
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7 Connect the video camera to the computer and switch it on.

Note: Some video cameras with a video tape inserted switch over to standby mode after a set
time. Since we store the data directly in the computer, no video tape is required.

11.3.2 Video settings for other cameras

Open Recorder and choose Configuration » Preferences... With the installation of Video Recorder
and a Video sublicense the tab Vision Video is added to the Preferences dialog as seen in Figure 11-

3 on page 162.

You can enable synchronous video recording by selecting the Enable Vision Video box.

Choose Other camera in the drop-down list, click the Vision Video Recorder Settings... button,
Figure 11-7 will display.

Vision Video Recorder Settings @
Video Source Audio Source

Select Video Device :

Microsaft DV Camera and VCR. hd

¥ Capture Audic

Capturing Audio only works with external

- - - microphaones plugged into the Video Grabber
Video Device Settings... Card, or by using the integrated camera
microphane.
Select Video Input :

Video Size:
720 x 576 hd

Select Video Codec :

|LEAD MCMP/MIPES Codec (2.0) (vFw) v |

Video Codec Settings...

|¥ Show Time On Video

I Disable Preview Scale

oK Cancel

Figure 11-7. Vision Video Recorder Settings

Select Video Device: choose the installed video camera from a drop-down list.
By clicking on Video Device Settings... you can change the camera properties.

Video Size sets the resolution of the video data. The resolution depends on the video camera used.
If you click the ... |button, Recorder opens an interface to DirectX® (Figure 11-8) that allows you
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to configure the video format. (This button is not available if your camera does not support different
resolutions.)

[] NoTE

Recorderonly supports changes to the output size. None of the other parametersin the
dialog box are currently supported.

Properties @

Stream Format |

Video Format Compression

Video Standard: | None

Frame Rate: | 30,000 j 1 Frame Interval: J
Bl s
r P Frame Interval: j

Color Space / Compression:

RGE 24 -
Output Size: Quiality:
s

ok | Cancel | mony |

Figure 11-8. Configuring the video format

You can select a codec by clicking Select Video Codec.

[] Nore

Most of codecs offered are not suitable for real time recording. You should therefore
choose the supplied codec or one that you know meets the requirements.

Select the entry for LEAD Video for Windows (VFW) Codec from the Select Video Codec drop-down
list in order to enable the supplied LEAD codec. Depending on your system configuration, this will
be displayed as either ‘LEAD MCMP/MJPEG Codec (2.0) (VFW)’ or ‘LEAD MCMP/MJPEG Codec (VFW)’
in the list. Any other LEAD codecs that may be present in the list are not suitable for the operation
of the Video Recorder. The procedure for installing the supplied LEAD codec is explained in
Section 11.3.1.

The entry for the supplied LEAD codec in the Select Video Codec list is not updated by the LEAD Co-
dec Installer if you are updating an older existing installation of the codec. If you have run the cur-
rent LEAD Codec Installer then version 2.0 of the codec is active in your system even if the older
codec designation is still displayed in the list. You can see that version 2.0 is active by selecting this
codec and then clicking the Video Codec Settings... button to open the settings dialog box for the
codec. Version number 2.0 is displayed in the title bar.

You can use Video Codec Settings... to set the optimum balance between image quality and video
file size. Experiment with different settings by recording part of an EEG in conjunction with the Video
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Recorder and looking at the resulting quality and file size. For debugging purposes, choose the co-
dec <None>. In this case the video data is not compressed.

You should, however, select this option for test purposes only.

Show Time On Video shows the date and time on the video. If you select the Disable Preview Scale
box, you cannot change the size of the video window.

11.3.3 Audio settings

Select the Capture Audio box if you also wish to record audio information.
Select Audio Device is used to select the audio recording device.

If you have connected analog audio devices, Select Audio Input allows you to select between differ-
ent input options (such as line-in, microphone, phone). However, we recommend that you use dig-
ital audio equipment.

11.3.4 Combined EEG/video recording with other cameras

After you have selected a suitable codec, switch Recorder to monitoring mode. When monitoring
mode is started a video window opens in addition to the data display in Recorder, Figure 11-6 on
page 165 will display. This shows the current video data.

[] NoTE

If the video camera is not ready, the video window will show the message ‘Camera Not
Connected!. If the display is black, the most likely cause is an incompatible codec. In
this case, select a different codec.

You can move and resize the video window.

Now record part of an EEG, for example 10 seconds. Make sure that the video image does not dis-
appear. If you pan with the camera, this should also be visible after a short delay of less than a sec-
ond. If not, the codec used is not suitable.

An offset of the displayed video data to the EEG data of less than a second is, however, normal. For
a recording of eight hours you can expect an offset of maximum 0.5 seconds.

The video data is saved in the current raw data folder. The file with the extension *.videoconfig and
the base name of the EEG file contains detailed information about the video (names of video files,
time, length etc.). The actual video data is saved to a file with the extension *.VisionVideo. A new
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video file is created after every pause in recording. It is therefore possible for one EEG file to be as-
sociated with several video files.

You should always check the size of the video files generated. A value of 150 to 300 kilobytes per
second is possible while maintaining good quality. If, however, your video files have a size of sev-
eral megabytes per second, either a codec that is unsuitable for this task or no codec is selected.
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12 Object Linking and Embedding (OLE) automation

Recorder can be controlled remotely by other programs using OLE automation methods.

The program ID (ProglID) for external access to Recorder is ‘VisionRecorder.Application’. Recorder
contains a registered type library that is stored in the Recorder.exe. The registry entry for the type
library is Vision Recorder x.x Type Library where x.x stands for the current version.

Under Windows® XP, Windows® Vista and Windows® 7/8/10, Recorder can also be controlled, for
example, via a Visual Basic (VB) script batch file, as shown below:

' TestRecorder

' Create recorder object

Set Rec = CreateObject (“VWisionRecorder.Application™)
Rec.Acquisition.ViewData ()
Rec.Acquisition.StartRecording
(Rec.CurrentWorkspace.RawFileFolder & “\TestData.eeg”)
WScript.Sleep 5000 ' Analyzer Macro: use Wait 5
Rec.Acquisition.StopRecording ()
Rec.Acquisition.StopViewing ()

Rec.Quit

In this example, Recorder is started, data is displayed and an EEG file named TestData.EEG with a
length of 5 seconds (5,000 milliseconds) is stored. If you are using Analyzer, you can also control
Recorder by means of an Analyzer macro. The macro looks like this:

' TestRecorder

Sub Main
' Create recorder object
Set Rec = CreateObject (“VisionRecorder.Application”)
Rec.Acquisition.ViewData ()
Rec.Acquisition.StartRecording
Rec.CurrentWorkspace.RawFileFolder & “\TestData.eeg”)
Wait 5
Rec.Acquisition.StopRecording ()
Rec.Acquisition.StopViewing ()
Rec.Quit

End Sub

The rest of this chapter outlines the internal functions of Recorder that can be called by any .NET
(version 4.0 or later) programming language via its OLE interface.

These code snippets and more can be downloaded from the Brain Products website: https://
www.brainproducts.com/downloads.php?kid=2&tab=8.
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The Visual Basic code snippets shown in this chapter as well as the C# code in Appendix F are avail-
able for download from the Brain Products website: https://www.brainproducts.com/down-

loads.php?kid=2&tab=38.

Astand-alone GUl application for remote controlling Recordervia OLE is also available for download

at https://www.brainproducts.com/downloads.php?kid=2&tab=4.

| Application |

—| CurrentWorkspace |
—| Acquisition |
—| Menu |

Figure 12-1. Object hierarchy of the Recorder

In the following sections the objects are described in Visual Basic notation.

12.1 Application

Description

The Application object represents the program as a whole. It is the default object, which means
that the methods and properties of this object can be addressed directly, for example ‘Version’
corresponds to ‘Application.Version’.
Methods
Sub Quit ()
Terminates the program
Sub SelectAmplifier (AmplifierName as String)
Selects the requested amplifier. The name must be exactly one of the names available in
Recorder’s Select Amplifier drop-down menu (e.g. “LiveAmp”). Available in Recorder version
1.22 or later.
Sub SendSerialNumber (SerialNumber as String)
If the requested amplifieris a LiveAmp, sending the serial number of the desired amplifier

will trigger recorder to connect automatically to the requested device. Available in Recorder
version 1.22 or later.


https://www.brainproducts.com/downloads.php?kid=2&tab=8
https://www.brainproducts.com/downloads.php?kid=2&tab=8
https://www.brainproducts.com/downloads.php?kid=2&tab=4 
https://www.brainproducts.com/downloads.php?kid=2&tab=4 

12 Object Linking and Embedding (OLE) automation 173

Properties
Acquisition As Acquisition

Write-protected
The Acquisition object.

CurrentWorkspace As CurrentWorkspace

Write-protected
The current workspace.

Menu As Menu

Write-protected
The Menu object.

State As VisionRecorderState

Write-protected
The program status, see below for enumerator types.

SubLicenses As Licenses

Write-protected
Lists the registered sublicenses.

Version as double

Write-protected
Specifies the current program version.

DisableThreadBlockingMode as Bool

Disables thread-blocking call of the Recorder functions: ViewData, ViewImpedance, and oth-
ers.

12.2 Acquisition

Description
This object controls recording.
Methods

Sub Continue()

This resumes interrupted recording.
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Sub DCCorrection ()
This performs a DC offset correction.
Sub Pause ()
This interrupts recording.
Sub StartRecording(FileName As String, [sComment As String]))

This starts recording to ‘FileName’.
An optional comment can be specified.

Sub StopRecording ()
This stops recording.
Sub StopViewing ()
This stops the viewing of data, test signals orimpedance measurements.
Sub ViewData ()
This displays data, or starts monitoring.
Sub ViewTestSignal ()
This displays test signals.
Sub ViewImpedance ()
This displays impedance measurements.
Sub SelectMontage (Montage As String)
This selects a montage that has already been defined.
Sub SetMarker (Description As String, [MarkerType As String])
This inserts a marker in the EEG. Description = Description of the marker.

MarkerType is optional. The default value is ‘Comments’, other types are ‘Stimulus’,
‘Response’, etc.

NOTE: The timing of markers sent to Recorder via OLE is not accurate enough to be used in

EEG analysis. For example, if this function is called by a stimulation program to indicate event

markers, the timing is not accurate enough to use these markers for ERP analyses. For this

purpose, hardware triggers should be used.
Properties
GetAcquisitionState as Integer

Write protected
Returns current state of the acquisition.

GetLastAcquisitionError as String
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Write protected
Returns a message in case of error state in the Acquisition module.

12.3 Current Workspace

Description
This object represents the current workspace.
Methods
Sub Load(FileName As String)

Loads the specified workspace file ‘FileName’.
Properties
FullName As String

Write-protected
Name of the workspace file including full path.

Name As String

Write-protected
Base name of the workspace file without folder and file name extension.

RawFileFolder

Write-protected
Folder for raw data.

12.4 License

Description
This object describes a license/sublicense (for example a video sublicense).
Methods

./

175
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Properties

ID As Long

Write-protected
Unique ID of the license.

Description As String

Write-protected
Description of the license.

12.5 Licenses

Description

This object comprises a list of ‘License’ objects.
Methods

/.

Properties

Count As Long

Write-protected
Number of licenses in the list.

Item(Index As Long) As License

Default element, write-protected
On specifying the index (1-...), returns a ‘License’ object.
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12.6 Menu

Description
This object allows manipulation of the menu.

Methods

Sub DisableMenultem (Menultem As VisionRecorderMenultem)

This disables a menu option; the option to be disabled is specified in ‘Menultem’ (see ‘Enu-
merator types’).

Sub EnableMenultem (Menultem As VisionRecorderMenultem)

This enables a menu option; the option to be enabled is specified in ‘Menultem’ (see ‘Enu-
merator types’).

Sub Reset ()

This resets all manipulated menu options.

12.7 Enumerator types

The following sections describe the various enumerator types.

12.7.1 VisionRecorderState

Constants for the various states of the program:

Enum VisionRecorderState

vrStateOff = 0 ' Idle state
vrStateMonitoring = 1 ' Viewing EEGs
vrStateTestsignal = 2 ' Test signal
vrStateImpedanceCheck = 3 ' Impedance measurement
vrStateSaving = 4 ' Saving data
vrStateSavingTestsignal = 5 ' Saving test signals
vrStatePause = 6 ' Data saving paused
vrStatePauseTestsignal = 7 ' Pause test signal
vrStatePauseImpedanceCheck = 8 ' Pause imp. check

End Enum



12 Object Linking and Embedding (OLE) automation

178

12.7.2 VisionRecorderAcquisitionState

Constants for the various menu items that can be addressed with the ‘Menu’ object:

Enum VisionRecorderAcquisitionState
vrAsStopped = O,

vrAsRunning = 1,
vrAsWarning = 2,
vrAsError = 3,

End Enum

12.7.3 VisionRecorderState

Constants for the various menu items that can be addressed with the ‘Menu’ object:

Enum VisionRecorderMenultem vrMiMonitoring = 32777,
vrMiImpedanceCheck = 32778,
vrMiTestsignal = 32779,
vrMiStartRecording = 32791,
vrMiPauseRecording = 32792,
vrMiStopRecording = 32793,
vrMiStop = 32780, End Enum

End Enum
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13 Remote Data Access (RDA)

While it is being displayed, the EEG data can be passed to other programs on the local computer
and to computers in a network via TCP/IP. This is referred to as remote data access (RDA). In this
process, the Recorder acts as the server, and the program receiving the data acts as a client. Up to
ten clients can be logged in to the RDA server at the same time.

This chapter describes the interface that enables you to implement your own Online analysis pro-
grams or bio-feedback methods. In principle, you can use different programming languages to do
this. You can also develop and run a client program under Linux or other operating systems.

13.1 Example

RDAClient is a program that was developed with Microsoft Visual C++ Version 6.0 under Windows®.
You can find the example project on the Application Suite USB in the \Software\Recorder\RDA_Cli-
ent directory. RDAClient establishes the connection to the server, and then waits for data in a loop.
When data arrives, it is stored in BrainVision-compatible EEG files. The name of the computer on
which Recorder is running is passed to the program as an argument. If this argument is not speci-
fied, the local computeris examined.

There is a 16-bit and 32-bit version of the RDAClient. The 16-bit version works with amplifiers and
A/D converters with an A/D range of a maximum of 16 bits. The 32-bit version covers an A/D range
of up to 25 bits.

Before the RDA server can run, it must have been enabled in the Recorder. To do this, choose Con-
figuration » Preferences..., select the Remote Data Access tab and select the Enable Remote Data
Access box.



13 Remote Data Access (RDA) 180

Preferences @
I View ] _ Scaling ] DC Comection |
Remote Data Access | Vision Video | Passive / Active Electrodes |

¥ Enable Remote Data Access

OK | Cancel

Figure 13-1. Enabling the RDA server

One key term in programming involving TCP/IP is ‘socket’. A socket is the combination of a TCP/IP
address and a port number. This combination describes a specific service on a computer. One well-
known, implicitly used service is, for example, the HTTP protocol on a Web server. This uses port
number 80 by default. The Recorder's RDA server uses two port numbers:

» port 51234 for 16-bit data;
» port 51244 for 32-bit data.

The first task of the client program is to establish a connection to the server's RDA service using the
port number. This is done using standard socket programming that we will not explain here. You will
find an example of this in the file RDAClient.cpp or RdaClient32.cpp located in an zip-archive on the
Application Suite USB (\Software\Recorder\RDA_Clients). Then the client waits for data or messages
to be sent from the server. The client itself never sends data to the server.

Every data block received contains a header of the type RDA MessageHeader. You can find the
declaration of this header and all other structures and constants in the file RecorderRDA.h (Applica-
tion Suite USB). The header consists of three parts:

» guidisa 128-bit constant for unique identification.
» nsSize describes the total length of the block.
» nType describes the type of this message. Four message types are in use at present:

Message type | Meaning

1 start of message (RDA MessageStart)
2 data block (RDA MessageData) for clients on port 51234
3 end of message (RDA MessageStop)

4 data block (RDA MessageData32) for clients on port 51244
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The messages in detail:.

RDA_MessageStart (nType = 1)

This message is sent by the server (1) when it switches to monitoring mode and (2) aftera
client has logged in during monitoring.

In addition to the header, data is sent on the number of channels (nChannels), the sam-
pling interval in pS (dSsamplingInterval), the sensitivity of the channels in pV sepa-
rately foreach channel (dResolutions)andthe channelnames (sChannelNames). The
size of the drResolutions field is flexible and depends on the value of nChannels.
sChannelNames contains all channel names in one string. The individual channel names
are null-terminated.

The WriteHeaderFile (RDA MessageStart* pMsg) routine in the file
RDAClient.cpp shows how the fields can be exploded.

RDA_MessageData (nType = 2)

This message is only received by clients that have logged in via port number 51234. This
message is used to transfer 16-bit data. It consists of the following elements:

» nBlock specifies the current block number since the start of monitoring. The number
can be used to identify whether a block has not been processed fast enough, thus
causing a data overflow. An example of this is given in the file RDAClient.cpp (BrainVi-
sion program USB).

» nPoints specifies the number of data or sampling points in this block.

v

nMarkers defines the number of markers in this data block.

» nDatal] isthe actual datainthe form of 16-bit signed integers. The number of values
is derived from nPoints and RDA MessageStart.nChannels

> Markers is a data field with markers of the RDA Marker type. The individual ele-

ments of this field can have different lengths.

A marker of the RDA Marker type consists of the following:

» nsSize specifies the size of the marker in bytes.
nPosition specifies the relative position in the data block in sampling points (0 -...).
nPoints specifies the number of points covered by this marker (mostly 1).

vwvyy

nChannel specifies the channel number to which this marker has been assigned (at
present only -1 = all markers).
» sTypeDesc specifies the type and description of the marker as null-terminated text.

You will find examples of how to handle data and markers in RDAClient.cpp (Application
Suite USB) in the routines WriteDataBlock (RDA MessageData* pMsg) and
WriteMarkers (RDA MessageData* pMsgqg, ULONG nOffset, ULONG

nExistingMarkers).
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RDA_MessageStop (nType = 3)
This message consists of the header only, and indicates the end of monitoring.

RDA_MessageData32 (nType = 4)

This message is only received by clients that have logged in via port number 51244. Its
structure is identical to that of RDA MessageData with the exception of the fData[]
field, which replaces the nbata[] field.

fData[] isthe current datain the 32-bit IEEE floating point format. The number of values
is derived from nPoints and RDA MessageStart.nChannels.

g;l You will find detailed information on RDA clients in the examples (C++, Python,
MATLAB®) on the Application Suite USB in the directory \Software\Recorder\RDA_Cli-
ent.



Appendix A The Graphical User Interface (GUI) 183

Appendix A The Graphical User Interface (GUI)

The menu bar and the toolbar are located at the top of Recorder window.
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Figure 14-1. User interface: (1) menu bar, (2) toolbar, (3) status bar
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1 Menu bar

File

open, edit or create a workspace

View

show and hide the status bar

Display Montage

display and edit the montages

Amplifier

contains amplifier-specific settings and settings for the test signal.
The available options depend on your amplifier. The Amplifier menu
does not show if you have selected the Simulated Amplifier.

= Asadministratoryou can limit the access to the amplifier settings
for standard users.

Configuration

» select the default settings for the locations used to archive and
store the work files and the data

» configure user rights and user settings

» select the amplifier

Window

arrange the data windows

Help

open program information and the installed components and to
open this user manual

2 Toolbar

You use the toolbar mainly to control the operating modes and display options of Recorder.

Note: When you position the mouse pointer over an element, a tool tip will appear. (The status bar

at the bottom of the workspace contains additional brief information on the elements.)

@| Monitor starts the data view (monitoring).

il Impedance Check starts impedance measurement.

|

Test Signal: If the connected amplifier permits, you can click this button to display the
test signal and save the test signal in the current EEG file.
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Start/Resume Recording starts recording or resumes it after a pause. A dialog box opens
in which you can enter a comment. This comment is saved in the EEG file. A file name is
proposed which you can either accept or change.

Pause Recording pauses the recording. While Recorder is in pause mode, you can mea-
sure the impedance without closing the EEG file.

Stop Recording stops the recording. You can continue recording by clicking the Start/Re-
sume Recording | button.

Stop Monitoring closes monitoring mode. Note that you can only close the program when

0| you have explicitly stopped the recording and then closed monitoring mode by clicking
the Stop Monitoring button.
Increase Interval increases the time interval displayed (alternatively use the keyboard
@‘| shortcut Ctrl + Num(=)).
Decrease Interval decreases the time interval displayed (alternatively use the keyboard
@‘| shortcut Ctrl + Num(+)).
Scale Up increases the scale (alternatively use the keyboard shortcut Ctrl + arrow up).
AW
| You can assign different scaling factors to each channel, for example the ECG channels.
Scale Down decreases the scale (alternatively use the keyboard shortcut Ctrl + arrow
| down).
Decrease Channels decreases the number of channels displayed. Alternatively, you can
=l select individual channels to view them separately (see View options).
=| Increase Channels increases the number of channels displayed.
\d Next Group switches to the next channel group.
Al Previous Group switches to the previous channel group.
The Next Group and Previous Group functions are enabled if you have previously reduced
the number of channels or if you are working with more than 64 channels, in which case
itis not possible to show all channels together.
Baseline Correction in Display activates or deactivates baseline correction. When activat-
| ed, only the baseline of the representation is changed, and not the actual data.
Annotation allows you to enter a free text (alternatively use the keyboard shortcut <Ctrl-
‘?| A).

You will find information on entering comments in Annotations.
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DC Correction activates or deactivates DC offset correction for the DC amplifier (alterna-
tively use the keyboard shortcut <Ctrl-D»). DC offset correction acts directly on the data.
This button only appears in the toolbar if you are using a BrainAmp DC, BrainAmp MR plus
or BrainAmp ExG.

You will find information on DC offset correction in DC-offset correction.

Display Filter activates or deactivates the filters. You can toggle this button during moni-
toring orrecording. The preset value for this function can be found in the New Workspace/
Edit Workspace dialog box > Software Filters page > Display Filters tab > Enable Filters

| check box (see also Workspace wizard 3: Filter settings). This setting (filter on/off) is re-
tained even if you pause and restart monitoring and recording. The workspace file is not
changed. If you close Recorder, the old workspace with the setting made there is loaded
when the program is restarted.
Show Workspace Info shows the configuration of the current workspace. The information

i| contains all the settings made when editing the workspace except for the settings made
on the first page of the dialog box Edit Workspace — Data Files Settings.
Cascade Windows cascades all the open segmentation and averaging windows one after
another.

B . . o
The three functions only arrange the segmentation and averaging windows. If you are not
performing any segmentation/averaging, the icons are disabled.

il Tile Windows arranges the windows next to each other.

=| Tile Windows arranges the windows one above the other.

2| About contains version information and information on the connected dongle.
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3 Status bar

Program status (or operating mode). There are the following modes:

» monitoring

» impedance check
.

» testsignal

» saving

» pause.

The second section shows the type of montage used.
Averagel

For further information on montages, refer to Montages.

BrainAmp_0005.eeg The third section shows the name of the currently open EEG file.

The fourth section shows the elapsed recording time of the currently open
Elapsed Time: 00:00:25 EEG file

The fifth section shows the amount of free hard disk space in hours. This

Free S s 722:04:03
e A information is only available when an EEG file is open.

T The sixth section shows the utilization of the internal cache as a percent-
uffer; 0%
_— age.

The seventh section shows a battery symbol indicating the battery voltage
(forsome amplifiers). The charge level of the battery is indicated by a color
(green, yellow, red).

» P Green: good battery charge

» L=IYellow: replace or recharge the battery.

» @ Red: operation will automatically stop after a few minutes, to pre-
vent the battery from completely discharging and to ensure that no ar-

60V tifacts occurin the recorded data due to an insufficient power supply.

Since run times will vary depending on the setup used, refer to the Oper-
ating Instructions supplied with your amplifier for details on operating
times.

q PowerUnit provides a very stable voltage level with a rather steep
drop-off when it is nearing complete discharge. For optimal perfor-
mance ensure that PowerUnit is connected to the charger after
each session or at the end of each day.

The final section of the status bar contains the name of the current work-

BrainAmp32
_— space.
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Appendix B Dongle information and licenses

1 Identify your dongle

Your license dongle has an external dongle label and a key ID.

Prepare

License dongle
Recorder

1 The external dongle label is an ID that is printed on your license
dongle. Take note of this number.
> Unnnnn: Analyzer local license

> Nnnnnn: Analyzer network license

> Rnnnnn or URnnnnn: Recorder professional license (all amplifi-

ers and passive or active electrodes)

> URnnnnn: Recorder license for LiveAmp

> URnnnnn: Recorder license for actiCHamp and actiCHamp Plus
(active electrodes only)

> URnnnnn: Recorder license for actiCHamp Plus (passive or ac-

tive electrodes)

URnnnnn: Recorder license for BrainAmp

VURnnnnn: Recorder license for V-Amp

URANnnn: Analyzer/Recorder license

VURAnnnnn: combined Analyzer/Recorder license for V-Amp

v vV vV VvV V

UCnnnnn: CapTrak license

2 Plug the dongle into the recording computer.
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3 The key ID is a nine-digit number. To find it, open Recorder and
click on Help » About BrainVision Recorder...

About BrainVision Recorder x

#==  Bran¥ision Recorder Version 1.22.0101
@ Copyright@® 2000 - 2019 Brain Products GmbH

Sentinel HASP - HASP-HL jW 002790600 llncal]l

"Your dongle vall expie on 202070501,

\Add-on licenses:
Vision Video: This license will expire on 2020-04-01
Vision RecYiew: This icense will expie on 2020-04-07.
Vision Recview MR: This license will expire on 2020-04-01

Maote: If an add-on license has expired, please contact your local certified Brain
Products distributor.

=> You can register your product on https://www.brainproducts.com.

2 About the licenses

Some optional components of Recorder only run when you purchase an add-on license. Depending
on your dongle generation an add-on license is installed on the recording computer and associated
with your dongle or it is installed directly on the dongle. You can run both generations at the same
time and you can install add-on licenses for different dongles on one computer.

About BrainVision Recorder X

== BrairVision Recorder Version 1.22.0101

Copyright® 2000 - 2013 Brain Products GrmbH System Info

Sentinel HASP |- HASP-HL - 1002790600 (local]
expire on 2020-04-01

\Add-on icenses:
VisionVideo: This license will expire on 2020-04-01.
Vision RecYiew: This icense will expire on 2020-04-01.
Wision Recview MR: This license will expire on 2020-04-01

Mate: If an add-on license has expited, please contact your local certified Brain
Products distibutor.

When you purchase an add-on license together with Recorder, it will be installed on the license don-
gle. If you purchase an add-on license later, you can download it from the Brain Products website

3 Amplifier specific licenses

Amplifier specific licenses can be purchased for LiveAmp, actiCHamp including actiCHamp Plus,
BrainAmp and V-Amp. An amplifier specific license can only be used with the type of amplifier for
whichitwas purchased, forexample a Recorder license for LiveAmp cannot be used with BrainAmp.


http://www.brainproducts.com
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> To identify the license type select Help > Show Installed components...

A workspace created using an amplifier specific license can also be used with a Recorder profes-
sional license and vice versa.

4 Installing add-on licenses

You must install add-on licenses that are purchased later.

Pre-requisites
Internet access

alternatively: USB stick with license file (start with step 3)

Administrator rights
License dongle connected

1 Registeryour dongle.

> Open https://www.brainproducts.com and choose Downloads & Support » Product Regis-
tration.

> Follow the instructions on the screen.

2 Download the license file.
> Go to https://www.brainproducts.com and choose Downloads & Support > Downloads.

> To login use the username and password from the confirmation mail.
> Select the License File for Analyzer 1 and/or Recorder.

VWNEN INSTalng me ICense Tie, piease Tonow e INSIrucuons provigea nere.

—

AL License File for Analyzer 1 andior Recorder /
=

4 Type: exe Size: 126.8 KB

09-05-2016

3 Install the add-on license.

> Open the folder to which you have downloaded the file. Alternatively, open the USB stick.
> Double-click on the file and follow the installation routine.

4 Check if the add-on licenses were installed.
> Open Recorder and choose Help » About BrainVision Recorder...

=> If the add-on licenses were not installed correctly, run the license file as administrator.
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Note for administrators

The installed add-on license is stored in the directory C:\Windows\SysWOWé64 or
C:\Windows\System32 (architecture dependent) with the extension *.BPLCS. The file
is in signed text format.

Don’t change this file, otherwise the add-on license will become invalid.
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[ ven | Appendix C Format of the EEG files

General Statements

1 An EEG recording consists of three files: the header file, the marker file and the EEG data file.
a Header file and EEG data file are mandatory.
b Marker file is optional.
¢ Allfiles have to be in the same folder.

2 EEG datafile is a binary file whose structure is described in the header file.

3 Header file and the marker file are simple text files which are almost fully conform to the Win-
dows® INI file format. The deviations from INI format are the following:
a The very first line in a header or marker file must be an identification line, which is neither a
section nor a key.
b The section [Comment] in the header file contains an arbitrary text rather than usual keys.

4 Sections and keys which are not described in this document are not supported and make the file
non-compliant to BVCF 1.0.

g - The correct abbreviation for the 'BrainVision Core Data Format’ is BVCF.
In orderto allow a short reference “See Appendix 6.1 BrainVision Recorder 1 specific
info” is simply abbreviated by ‘See R1’.
In orderto allow a short reference “See Appendix 6.2 BrainVision Analyzer 2 specific
info” is simply abbreviated by ‘See A2’.
In order to allow a short reference “See Chapter 5 Comments” is simply abbreviated
by ‘See C.

Furtherinformation on the EEG files and BrainVision Recorder can be found at https://www.brainprod-
ucts.com/productdetails.php?id=21, select the More tab.



https://www.brainproducts.com/productdetails.php?id=21
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Appendix D Electrode coordinate system

Electrode coordinates are required whenever analytical procedures make use of channel positions
or when topographies have to be output in 2D or 3D.

Spherical coordinates are used to specify a point on the surface of the head. A set of coordinates
consists of the three variables r, [ and [ (radius, theta and phi).

The radius r specifies the distance (in millimeters) between point P and the origin of the coordinate
system. The only exceptions arer=0and r= 1. r=0 signifies an invalid position, forinstance when
the position of an electrode is not known. When realistic electrode coordinates are used, r can have
a different value for each channel. In other cases, the value of r should be the same for all the chan-
nels if a spherical head model is used. For instance, in the Analyzer's standard coordinate system,
r=1.

[ specifies the angle between the x-axis and the projection of the line connecting the point P and
the origin of the coordinate system on the xy plane. In the case of the front right and back left quad-
rants, [1> 0; for the back right and front left quadrants, [1< 0.

[lis the angle between the z-axis and the line connecting the point P and the origin of the coordinate
system. In the right hemisphere, [1> 0. In the left hemisphere, [1< 0.

The figures Figure D-1 and Figure D-2 illustrate the coordinate system used by Analyzer. The x-axis

extends from channel T7 on the left side of the head (negative values) to channel T8 on the right side
of the head (positive values). The y-axis runs from the back to the front of the head via channel Fpz
(positive values). The z-axis runs from the bottom of the head toward the crown via channel Cz (pos-
itive values).
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Figure D-1. Coordinate system for electrodes (spherical head model)
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NEW

Figure D-2. Sign convention for angles
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Appendix E Troubleshooting

1 Where is my add-on license?

If your add-on license does not work, try the procedure below.

Prepare:
License dongle
1 Identify your dongle.
2 Connect the dongle to the recording computer.
3 Start Recorder.
4 Click on Help » About.

5 Check the first line in the text field:

About BrainVision Recorder FE
. X L. ~=  Brairvision Recorder Version 1.20.0801 —UK
» HASP-HL: add-on information is installed on | &8 oo a00.2ma e o oo R

the computer and not on the dongle.

If you use the dongle on another or new com-
puterinstall the add-on again.

Mote: I & sublicence has ewpired, please contact your local dealer ot our support
2t techsup@brainproducts. com.

About BrainVision Recorder b E

X . L. === BrainVision Recorder Version 1.20.0801 ™ ok I
» SRM: add-on information is installed on the @ comiro 200 14810 Proucs oot R

dongle. You can use the dongle on any Record-
ing computer without installing the add-on li-

o B3
Sublicenses.
Wision Video: This bcense is unlimited.

xmm :ec\.‘wg;‘uslrhcma is unfimited.
cense anew. it

Note: If a sublicense has expired, please contact your local dealer or owr support
at techsup@brainproducks. com.
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[ vew [ How do I check the speed of my Ethernet adapter?

If you are unsure of the speed of your Ethernet adapter you can check by using the following proce-
dure.

Check the speed of your Ethernet adapter

Before starting this procedure you must disconnect any connected network cables. By
disconnecting the network cable/s the speed of the network adapter will be displayed
rather than the speed of the network connection.

1 Disconnect any connected network cables.
2 Press the Windows key g + R key.

= The Run dialog will display.

3 Enter “powershell” in the command line

Run X
and click OK.
= Type the name of a program, folder, document or Internet
H H H =1 resource, and Windows will open it for you.
=> The Windows PowerShell window will
dlsplay Open: | powershell w

| QK 1;! Cancel Browsze...

4 Copy the following text (Ctrl + C) and paste into Windows PowerShell (Ctrl + V).

param( [string]S$computer = "." )

Sinstances = Get-WMIObject -Query "SELECT InstanceName,NdisLinkSpeed
FROM MSNdis LinkSpeed" -Namespace "root/WMI" -Computername S$com-

puter
foreach ( $item in Sinstances ) {
Write-Host "Adapter : " Sitem.InstanceName
$Sspeed = ($Sitem.NdisLinkSpeed -as [int]) /10000

"

Write-Host "Max. speed
Write-Host }

Sspeed "Mbps"



5 Press <Enten.

= A list of available network
adapters and their Max.
speed will display.

6 Check the list for the network
adapter that will be used.

=>» If 1000 Mbps is displayed for
the Max. speed the network
adapter meets the 1 Gigabit
requirement.
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E¥ Windows PowerShell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

.InstanceName
[int]) /10000

Write-Host }
apter : Intel(R) Ethernet Connection I219-Vv
Max. speed : 1000 Mbps

Adapter : Intel(R) Dual Band Wireless-AC 8260
Max. speed : 144.4 Mbps

lAdapter : Bluetooth Device (Personal Area Network)
Max. speed : 3 Mbps

iAdapter :  WAN Miniport (IP)
Max. speed : 0.1152 Mbps

Adapter :  WAN Miniport (IPv6)
x. speed : 0.1152 Mbps

Adapter :  WAN Miniport (Network Monitor)
x. speed : 0.1152 Mbps

Adapter : Microsoft Wi-Fi Direct Virtual Adapter #4
x. speed : 1.5 Mbps

E¥ Windows PowerShell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights

PS Jser I ( [string]
i Get-WMI(
t in $i ) {
Write-Hos )
$ 1.NdisLinkSpeed
Write-Host !
Writa_HUnct }
Adapter : Intel(R) Ethernet Connection I219-v
Max. speed : 1000 Mbps

Adapter : Intel(R) Dual Band Wireless-AC 8260
Max. speed : 144.4 Mbps

Adapter : Bluetooth Device (Personal Area Netwo
Max. speed : 3 Mbps
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3 My network camera is not found

Camera not found

1 Switch Recorder to monitoring mode.

» Ifacamerais notfound a error dialog will display. Follow the steps on the dialog to diagnose
the issue.

Check Ethernet connection
Disable firewall
Turn on network detection

NOTE: It will take approximately 60 seconds for the camera to initialize when the Ethernet ca-
ble is reconnected.

2 Restart monitoring mode.

4 Buffer overflow messages

Buffer overflow messages can be caused by insufficient resources of your computer. Software that
runs in the background, like certain Windows® features, consume a lot of your system’s resources.
Switch the features off and stop programs that run in the background:

Internet browser (for example, Microsoft Edge, Internet Explorer, Firefox, Chrome, Opera)
sleep mode

Windows® Update

Windows® Defender

Disk Defragmenter

vVvvyvVvyvyy

USB selective suspend setting
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Finding the programs

To find a program use the Search function. This works across all Windows® platforms.

1 Typeinthe name of the program.
For example DEFENDER.

Control Panel (2)
¥ Windows Defender
¥ Scan for spyware and other potentially unwanted software

v

‘Dafen| ® | Shut down | |

2 Click on the program you are looking for.

=>» This will open the dialog, for example Windows® Defender.

Close unused programs

1 Openthe Windows Task Manager (search for TASK MANAGER).

2 End the programs (tasks) that you

"B Windows Task Manager E@
don’t need during the recording. D T P T i
Applications | Processes | Services |Performan:e INatworkmg IUsers |
= Make sure that all Internet browsers Task . status
. . . 005 Ri
are closed during the recording. [ Frame Ruming
[EFa0utiook Running
[ Console Running
'gf_',': Recorder Running
ﬁ FDF Running
& Google - Google Chrome Running £
Eﬂ -i‘ng Switch To New Task...
Processes: 118 CPU Usage: 1% Physical Memony: 38%

Deactivate Windows® Defender

Windows® Defender can block certain programs on your computer.

1 Open the dialog Windows Defender Firewall (search for DEFENDER).
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2 Inthe menu bar on the left of the Windows Defender Firewall dialog click on Turn Windows De-
fender Firewall on or off, the

3 Foreach network setting select Turn off Windows Defender Firewall.
4 Click OK.

5 Close the Windows Defender Firewall dialog.

Deactivate the sleep mode

When activated, your computer could go into the standby mode, in which all programs stop working.
Therefore, deactivate the sleep mode.

1 Open the dialog Change when the computer sleeps (search for SLEEP MODE).

2 Specify that the computer is never put to sleep and save this setting.

Deactivate Windows® Update

Windows® Update can consume a lot of your system and network resources, causing your computer
to slow down.

1 Open the dialog Windows Update (search for UPDATE).
2 Click Change settings in the side panel.

3 Under Important updates, choose Never check for updates and click on OK.

Deactivate the Disk Defragmenter

The Disk Defragmenter is a background process, that can consume your system resources.

1 Open the dialog Disk Defragmenter (search for DEFRAGMENTER).
2 Then click on the button Configure schedule.
3 Inthe Disk Defragmenter Modify Schedule dialog:

> deselect the check box Run on a schedule,
> click on OK.

Deactivate USB selective suspend setting

To save power, Windows® switches off the USB ports, when not in use. This also applies to the USB
port, to which the license dongle is connected. If this port is switched off, Recorder may not function
correctly anymore. This usually happens during long recordings (for example, over night).
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Open the dialog Power Options (search for POWER OPTIONS).
Next to the selected power plan, click on Change settings.

Then click on Change advanced power settings.

N o wWwoN -

Scroll to the USB settings
> and select Disabled from the drop-down list.
> Click on OK.

5 Contacting Brain Products Technical Support

Brain Products technical support can be contacted via email at techsup@brainproducts.com.
Please include the following in your email:

Recorder Log files

These files include information which can be used by Brain Products technical support to diagnose
any problems you may be experiencing.

1 Browse to the Recorder installation folder. The default location is C:Vision.
2 Open the Recorder folder.

3 Select the Log folder, right-click and select Send to > Compressed (zipped folder).
A .zip file will be created, this can be renamed if required.

4 Attach the .zip file to an email and send to Brain products technical support at techsup@brain-
products.com.


mailto:techsup@brainproducts.com
mailto:techsup@brainproducts.com
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Appendix F  Controlling Recorder with C#

The following code snippet demonstrates how to interact with Recorder programmatically in the C#
programming language.

The code below is available as part of a Visual Studio 2012 project and can be downloaded in its
entirety from the Brain Products website at https://www.brainproducts.com/down-
loads.php?kid=2&tab=38.

This example serves as a compliment to the Visual Basic examples shown in Chapter 12.

The functions SendSerialNumber and SelectAmplifier are only available in Recorder
version 1.22 or later.

public class States

{
public static int Off = 0;
public static int Monitoring = 1;
public static int Calibration = 2;

public static int ImpedanceCheck = 3;

public static int Saving = 4;

public static int SavingCalibration = 5;
public static int Pause = 6;

public static int PauseCalibration = 7;
public static int PauselImpedanceCheck = 8;

public class AcquisitionStates
{
public static int STOPPED
public static int RUNNING
public static int WARNING =
public static int ERROR =

Il
~

w N = O

~.

public class OLEControlExample
{
// object for controlling Recorder remotely

volatile dynamic m RecorderApp = null;


https://www.brainproducts.com/downloads.php?kid=2&tab=8
https://www.brainproducts.com/downloads.php?kid=2&tab=8
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// interfacint with Microsoft component object modules technology
Type m _ComObjectType;

// string for holding error messages

String m slLastError;

public OLEControlExample ()
{

// get the Recorder COM type
m_ComObjectType =
Type.GetTypeFromProgID ("VisionRecorder.Application") ;

// Create Recorder instance

m RecorderApp = Activator.CreatelInstance (m_ComObjectType,
false);

// very important!!! this property must be set to allow two way
// communication with Recorder

m_RecorderApp.DisableThreadBlockingMode = 1;

// wait for Recorder to launch
Thread.Sleep (1000) ;

// select the LiveRAmp amplifier
m RecorderApp.SelectAmplifier ("LiveAmp") ;

// set the amp's serial number to connect

// automatically on monitoring

// this must correspond to an active LiveAmp
m_RecorderApp.SendSerialNumber ("LA-054203-0077") ;

// get the current workspace file and print the name
String sWorkspaceFullName = String.Empty;
sWorkspaceFullName = m RecorderApp.CurrentWorkspace.FullName;

// load an existing workspace file

// this file must exist for this to work

sWorkspaceFullName =
"C:\\Vision\\Workfiles\\LA32 500Hz passive.rwksp";

m_RecorderApp.CurrentWorkspace.Load (sWorkspaceFullName) ;

// start impedance monitoring
m_RecorderApp.Acquisition.ViewImpedance () ;

// wait for Recorder (usually takes less than one second)
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Thread.Sleep (1000) ;

// stop monitoring
m RecorderApp.Acquisition.StopViewing() ;

// start monitoring
m_RecorderApp.Acquisition.ViewData () ;
Thread.Sleep (2000) ;

// start the recording
m_ RecorderApp.Acquisition.StartRecording(
"C:\\Vision\\testData\\SDKTest") ;

// send an annotation marker every second
// and check current state
int nMarkerDescription;
int nState;
int nAcquisitionState;
String sMarkerType = "3S";
for (int 1 = 0; 1 < 5; 1++4)
{
Thread.Sleep (1000) ;

nMarkerDescription = i;

// set an annotation
m_RecorderApp.Acquisition.SetMarker (nMarkerDescription.
toString (), sMarkerType);

// check the current Recorder and Acquisition objects
// for errors or warnings

nState = m RecorderApp.State;

nAcquisitionState = m RecorderApp.Acquisition.

GetAcquisitionState;ReportStates (nState,
nAcquisitionState);

// stop the recording
m RecorderApp.Acquisition.StopRecording () ;
m RecorderApp.Quit () ;

// utility function for handling errors and warnings from Recorder
private void ReportStates (int nAcquisitionState)
{

Console.WriteLine ("Current Recorder State: " + nState);

if (nAcquisitionState == 2)

{
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Console.WriteLine ("Acquisition state is 2. A warning was
issued:");
}
if (nAcquisitionState == 3)
{
Console.WriteLine ("Acquisition state is 3. An error

occured:");
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