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To the Reader

Welcome to the medical and electrical engineering world of g.tec!

Discover the only professional biomedical signal processing platform under MATLAB and Simulink. Your
ingenuity finds the appropriate tools in the g.tec elements and systems.

Choose and combine flexibly the elements for biosignal amplification, signal processing and stimulation to
perform even real-time feedback.

Our team is prepared to find the better solution for your needs.

Take advantage of our experience!

Dr. Christoph Guger Dr. Guenter Edlinger

Researcher and Developer

Reduce development time for sophisticated real-time applications from month to hours.
Integrate g.tec's open platform seamlessly into your processing system.
g.tec's rapid prototyping environment encourages your creativity.

Scientist

Open new research fields with amazing feedback experiments.

Process your EEG/ECG/EMG/EOG data with g.tec's biosignal analyzing tools.

Concentrate on your core problems when relying on g.tec's new software features like ICA, AAR or online
Hjorth's source derivation.

Study designh and data analysis
You are planning an experimental study in the field of brain or life sciences? We can offer consultation in
experimental planning, hardware and software selection and can even do the measurements for you. If

you have already collected EEG/ECG/EMG/EOG, g.tec can analyze the data starting from artifact control,
do feature extraction and prepare the results ready for publication.

g.Recorder User Manual 4.12.03 4



Introduction

Welcome to the g.Recorder.

g.Recorder is a novel, user-friendly software package for the recording of biosignal data such as EEG,
ECoG, ECG, EOG, EMG and sensor data. Along with these signals also trigger information and video
sequences can be captured. An easy to use Replay mode allows the inspection of the data after the

recording.

g.Recorder has been designed for working with the g.tec biosignal amplifiers g.Hlamp, g.USBamp,
g.BSamp and with the portable device g.MOBIlab.

g.Recorder offers next to raw data inspection also optionally the extraction and presentation of different
parameters, for example the heart rate variability, the heart rate, the compressed spectral array and
cerebral function.

g.Recorder data can be exported seamlessly to g.tec’s biosignal analysis software g.BSanalyze for in
depth offline evaluation and data processing.

g.Recorder User Manual 4.12.03



Indications for use

The software is intended for visualization and analysis of data recorded with g.tec amplifiers.
For investigational purposes only. Not for clinical use. This software is not a medical product.

We have attempted to write this manual as accurately as possible. However, mistakes are bound to
occur, and we reserve the right to make changes to g.Recorder, which may render parts of this manual
invalid. We assume no liability as a result of the use or application of this product.

No part of this manual may be copied or reproduced without the express permission of the authors.
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Related Products

g.tec provides several biosignal analysis elements that are especially relevant to the kinds of tasks you
perform with g.Recorder and g.tec’s biosignal amplifiers.

For more detailed information on any of our elements, up-dates or new extensions please visit our
homepage www.gtec.at or just send us an email to office@qgtec.at.

g.Recorder User Manual 4.12.03
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Conventions

Item Format Example
String Variables Courier New Enter flename e.g. MygRecorderSettings.xml
Menu items Boldface Select Save from the File menu
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Installation and Configuration

Hardware and Software Requirements

g.Recorder requires a PC compatible desktop or notebook workstation running Microsoft Windows and
optionally a color printer.

The table below lists optimal settings (depending on the acquisition hardware):

Hardware Properties

CPU Pentium working at >= 2000 MHz

Harddisk 20-30 gigabyte

RAM >=1GB

USB 2.0 port One free USB port for each g.Hlamp

(EHCI — enhanced One free USB port for each g.USBamp

Host controller interface) One free USB port for the g.MOBIlab connection

One free PCI or PCMCIA slot for the data acquisition card for
the g.BSamp connection
One free USB port for the Hardlock Dongle

USB port (optionally) One free port for attaching the color printer
Screen resolution 1280 x 1024
Video camera Webcam

g.Recorder acquires data from g.tec’s biosignal amplifiers and therefore the drivers for g.Hlamp,
g.USBamp, g.MOBIlab+ and for the data acquisition boards must be installed. Depending on the
Windows operating system administrator rights might be necessary for the installation.

Software Version
g.Hlamp driver 2.12.00
g.USBamp driver 3.12.00
g.MOBllab+ driver 1.12.00

Data Acquisition card driver from ni-dagmx 9.5.1f1
National Instruments

Windows 7 Professional English
Win32 or Win64

Acrobat Reader 10.1.3

Windows

Make sure that your Microsoft Windows installation works correctly before installing the g.Recorder
software. Other software packages except the packages listed above MUST NOT be installed on the
Windows PC. During operation of g.Recorder other software as listed above MUST NOT be operated.
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Installation from a CD

The installation of g.Recorder consists of two steps
1. Installation of g.Recorder software

Insert the g.tec product CD into the CD-drive and change to the g.Recorder directory of your
CD-drive and double-click on the setup.exe file. The installation starts and displays the
welcome message.

il 9.Recorder O] x|
Welcome to the g.Recorder Setup Wizard g‘@

TECHHOLOGIES

The inztaller will guide you through the steps required to inztall g.Recorder on vour computer.

WARMIMG: This computer pragram i protected by copyright law and international treaties.
IInautharized duplication or distribution of this program, or ang partion af i, may resulk in severe civi
ar criminal penalties, and will be prosecuted to the maximum extent pozsible under the law,

Cancel < Back MHext =

Click Next to read the License Agreement. If you agree with the terms, click | Agree and Next.
Then follow the instructions on the screen.
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2. Hardlock installation

The g.Recorder installation installs automatically the driver software for the Hardlock. For manual
installation click the HASPUserSetup.exe inthe Prerequisites/HaspHL folder on your g.tec
CD.

After successful installation insert the Hardlock into a free USB slot of your PC or notebook. The red light
of the Hardlock must be on.

Uninstall

To remove g.Recorder in Windows 7 use the Programs and Features tool in the Control Panel.

Note that you have to uninstall the Hardlock driver separately if you uninstall the g.Recorder software.

g.Recorder User Manual 4.12.03 11



Files on your Computer

g.Recorder files - are stored under (it is assumed that the default path setting is used)

C:\Program Files\gtec\gRecorder

Example configurations - are stored in the subdirectory
C:\Program Files\gtec\gRecorder\Config

Help files - are stored under

C:\Program Files\gtec\gRecorder\Help

Tools - import tool to import HDF5 files to MATLAB stored in

C:\Program Files\gtec\gRecorder\MATLAB Tools

g.Recorder User Manual 4.12.03
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Before running g.Recorder

It is recommended to turn off Microsoft Windows’ automatic updates while operating g.Recorder.
Concurrent Windows updates could interfere with g.Recorder functionality.

g.Recorder User Manual 4.12.03
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Running g.Recorder in User Mode

After finishing the installation, g.Recorder can be operated in User Mode with the g.tec biosignal
amplifiers as described in this chapter.

g.Recorder User Manual 4.12.03
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Recorder Main Window

By double clicking on the g.Recorder icon on the desktop g.Recorder is started in User Mode. This
mode is the standard mode and typically used to acquire data within a specific study using predefined
configurations. Such configurations can be adapted and created by advanced users in the Administrator
Mode.

g.Recorder consists of four elements:

- the Status Bar

- the Toolbar

- the Data Viewer

- the Feature Viewer
- the Video Viewer

In the g.Recorder Menu and Toolbar you can select and set different recording parameters, filenames
and start/stop the actual measurement, etc.

In the Data Viewer window the biosignal raw data are presented. Using the menu and toolbar window the
number of channels and the seconds on screen can be adapted, etc. On the left side of the window, the
channel information (number and name) and the channel scaling is displayed.

In the Feature Viewer window selected parameters, for example, the heart rate and cerebral function are
displayed. The parameters are displayed from left to right. On the left side of the window the y-axis
scaling as well as the specific feature name are displayed.

In the Video Viewer window the actual video sequence is displayed.

The Status Bar indicates the actual state of g.Recorder.

You can resize all windows according to your preferences and needs. Individual windows can be hidden
to enlarge for example the area of the Feature Viewer.

Note: The actual layout of the screen and the specific settings are stored to a default configuration file

when g.Recorder is closed. This default configuration is used the next time you start g.Recorder. This
allows an easy continuation of your studies. You can of course load another configuration.
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Status Bar

The actual status of g.Recorder is displayed in the Status Bar at the bottom of the main window. The
Status Bar shows information that relates to the current recording. The first field shows the current
g.Recorder Mode. When data are stored to the hard disk the mode is set to Recording, if data is loaded
for off-line visualization it is set to Replay and otherwise to Standard.

|| Mode: Replay | Sampling[Hz]: 256 | Total Chan.: 16 | Filename: RecordSession_2007,10.22_16.04,12.hdfS |File Size[MB]:0, 1662493  System Time: 09:04:30

The next fields display information about the:

Sampling frequency per channel in Hertz [HZz],
Total Chan. number,

selected Filename,

actual File Size in Megabytes [MB]

actual System Time in the format hh:mm:ss AM/PM.

g.Recorder User Manual 4.12.03 17



Toolbar

The Toolbar is always shown below the Menu and includes functions for file opening, printing, starting
and stopping the data acquisition and video capturing, setting markers and navigating to a certain instant

in the data.

2 RON) on:0:s | @

00 % @& O |Channels: 2|8 | Seronds: (3000 3 | Wideo:  OfF z |-& Marker! m . hh: m; 55!

=3

00:00:02

& 10 %

Q

g.Recorder User Manual

Open...
Load an already recorded file for offline replay

Print Features...
Print selected features

Start Data Viewing
Start displaying data on the screen for visual inspection

> Note: No data are stored to disk in this mode

Pause Data Viewing

Pause displaying data in Standard Mode. If the pause button is
pressed in Recording mode, then only the raw data display in the
Data Viewer is stopped. The Video Viewer and the Feature
Viewer are still updated in real-time.

» Note: All data are still stored to the hard disk if this
button is pressed in Recording Mode

Record

Start data acquisition to harddisk. Depending on the selected
options raw data from the amplifiers, the video and features are
saved.

» Note: For immediate recordings, no specific filename or
subject information must be provided. The filename for
the recording will be the predefined as a standard file
name including the actual date and system time.

Stop
Stop data acquisition

Actual recording time in the format hh:mm:ss from the beginning
of the recording to hard disk

Zoom Out and Zoom In into the raw data in the Data Viewer.
The percentage can be inserted also directly by typing in the
desired zooming level

Auto Scale

The data in the Data Viewer are scaled to the actual maximal
absolute value of the displayed data sequence. If Auto Scale is
activated a small icon is displayed in the channel information
area on the left side of the Data Viewer window.
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Set the number of channels and the number of seconds to be
displayed in the Data Viewer

Off: no video is displayed
Display: the video is displayed
Record: the video is displayed and recorded (in recording mode)

Activate/Deactivate displaying the marker information on screen

Click on the icon to insert a specific marker into the Data Viewer
and Feature Viewer

» Note: In the Data Viewer the markers are presented as
vertical color coded lines from top to the bottom of the
window including also the names of the markers

» In the Feature Viewer the marker information is shown as
short color coded line on top of the individual feature

Jump to a specific point in time in Replay mode

4.12.03 19



Data Viewer

This window displays the raw data acquired with the g.tec amplifiers. Data are displayed in an overwrite
mode from left to right. The number of channels displayed on the screen is set via the Toolbar to 1. The
actual time is given at the top of the first channel.

Running time
information Data Yiewer
00:00:00.0; o:00:01.1

A

0000022 00:00:03.3 00:00:04.4,

1-5: Channel number
5 at device number 1

+572.2 uv

5: Channel number 5

- 1.293mV: minimum
amplitude

572.2uV: maximum :
_ -1.293mN 872 .2uh:
amplitude |

ECG1: channel
name —— ﬁ

ECG: channel EEG ECIG :

type -1.293 mV
v

Time of actual 5
<

cursor
position

The number on the left side of the green box represents the channel number used on the amplification
device. This information is useful if more than one biosignal amplifier is used. Here, channel 5 of the first
amplifier 1 is displayed. The number on the right side of the green box is the logical channel number in
the actual recording setup. In this case also the logical channel number is 5.

The gray box shows the scaling of the channel. The minimal and maximal input amplitude range
displayed on the screen is given by the 2 numbers. The horizontal dotted gridline represents O pV. The
minimal and maximal values can be adapted via the menu Settings/Channels.

The light blue box shows the channel name and channel type. The text on the left side gives the chosen
channel name. Here the selected channel name was ECG1. The text on the right side shows the selected
channel type (e.g. ECG). The channel name and channel type information can be set via the menu
Settings/Channels.

The zooming level of the Data Viewer as well as the color for the paper, pen and grid can also be defined
via a context menu by clicking with the right mouse button of a specific channel in the Data Viewer.
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Feature Viewer

This window displays the parameters extracted from the raw data displayed in the Data Viewer. Data are
displayed in an overwrite mode from left to right. The features that are computed from the raw data can
be defined in the menu Analysis/Feature Definition.... In this example the feature CFM (cerebral
function monitor) is displayed in the upper panel and the feature HR (heart-rate) is displayed in the lower

panel.

The actual time is given on top of individual feature panels as the time on screen can vary depending on
the specific user settings. The format of the time is hh:mm:ss. The y-axis scaling and units depend on the
specific selected feature. The minimal and maximal values can be adapted via the feature specific context
menu. The y-scaling for the CFM feature is fixed to 0 and 100 pV. The scaling for the HR feature is set to
0 and 200 beats per minute [bpm].

Running time

Name of selected
feature: CFM [pV]

00:00:00., 00:05:00., 00:06:00., 00:09:00., 00:12:00.,

Name of selected
feature: HR [bpm]

CEM ]
Ch. Hr. 1

00:00:00., 00:05:00., 00:06:00., 00:08:00., o0:2:00.,

173

HR [Bpri]
Ch. Hr. &

18 7
o
. im
157
o-
-
= :

o
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Context Menu Scaling

The scaling values of the Heart Rate feature can be set via a context menu by clicking on the right mouse
button in the feature panel.

Scaling x|

b airnar: ||'|:3|:| 3:
kdinirmrm: |3|:| 5:

Help | Cancel | k.

The Feature Viewer review mode during data acquisition

The Feature Viewer review mode allows inspecting previous epochs of feature signals. If the time on
screen is elapsed, then a menu entry appears in the upper right corner of the Feature Viewer window.

e I
P
00:02:00.0, 00:02:06.0, 00:02:42.0, 00:02:18.0, 00:02:24.0, 00:02:30.0, 00:02:36.0; 00:02:42.0, 00:02:48.0, 00:02:54.0, 00:03:00.0,

1

H

Ch. Hr. 1

A dB[YA2iHz]

By clicking on the Show previous output a review panel is displayed.

=10 x|

00:05:00.0, 00:05:06.0, 00:05:12.0, 00:05:18.0, 00:05:; , 00:05:30.0, 00:05:36.0, 00:05:42.0, 00:05:48.0, 00:0:5:54.0, 00:0€:00.0,

Show previous output

=]

C5A dB[IYA2iHz]
Ch. Hr. 1

2l

Mode: Recording | Sampling/Hz]: 1000 [ Total Chan.: 16 [ Filename: RecordSession 2008.11.19 18,45.04.hdfS [ File Size[MB1: 23,16139

Window: 00:05:00 -00:08:29 File: C:\Documents and Settingz\Ginter Edlingeritdy Documents'gRecorderRecord Sezsion_2008.11.19_°
Subject:
Crate of birth31.12.9995 00:00.00
< Previous | [dest > | Help I Copy | Frint | Cloze |
4

The Previous Output review panel allows scrolling trough past feature signals. The upper panel area
displays the already recorded features and the lower panel area yields more specific information about
the time interval Window, the File name of the actual recording and Subject specific information.
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The content of the panel can be copied to the clipboard for further use by clicking the Copy button or

directly printed to the default printer by using the Print button. To close Previous Output window click on
Close.

Note: This review panel is only available during data recording.

g.Recorder User Manual 4.12.03 24



Load Configuration

Previously saved configurations can be loaded by clicking on the Load Setup... button in the File menu.

File | Settings  Analysis  Tools  Made  Wiew W
= Open... Chrl+C
Find... Chrl+-F
Zlose
File Irfo. ..
Load Setup. ..

Save Setup as. ..

¢ Start Data Viewing
Pause Data Yiewing
& FRecord
I Stop

Page Setup...
Frint Features Prewview. ..

Print Features...

Q. RecordIession_2007.07,17_15.47.11

Exxit

g.Recorder User Manual
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The configuration used in this example is for recording one EEG channel and one ECG channel to

calculate the CFM and Heart Rate features using g.USBamp.
Select the corresponding file CFMECG.xml from
c:\Program Files\gtec\gRecorder\Config

and click Open.

Loak in: I&}Ennfig j QP [E-

2%

Factaryettings, xml

@ gESampConfiguration.xml

@ GComponentDescripkion, <l

@ aMOBIlab_DefaulkZanfiguratian, xml

@ gMOBIlabPlus_Def aulbConfiguration, xml
@ gUSEAmpFactorySettings. xml

File name: |CFMECE. sl

=~

Filez af type: I sl Files [ xml]

-

Cancel |
F

g.Recorder will be initialized with all necessary hardware and software settings.

Previously saved configurations can be loaded by clicking on the Load Setup... button in the File menu.

g.Recorder User Manual 4.12.03
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r!] g.Recorder |Z| |E‘ El
File  Settings  Analysis  Tools  Mode  Wiew  Window  Help

H= Ak oo @ 0 ononod |8 10 % @ Q |Channe|s:| Seconds: | Video:  OFF Llﬁ Mark&r:-

|
001 :00:00 1, 00:00:01 .0 000002 .0 00:00:03% 0, 00:00:04.0, 00:00:05 0 000008 .0 00:00:07 0, 00:00:08 10, 00:00:03 0 00:00:10.0,

a L]
00:00:00., 00:06:00., 00:42:00., 00:3:00., 00:24:00., 00:30:00., 00:36:00. 00:42:00., 00:45:00., 00:54:00. 01:00
100~
"
_—
5
o

00:00:00., 0006:00., 00:12:00., 00:18:00., 00:24:00., 00:30:00., 00:36:00., 00:42:00., 0024500, 00:54:00.,

Made: Standard | Sampling[Hz]: 512 | Tatal Chan.: 2 | Filename: | File Size[MB]:0 System Time: 10:5%:15

The picture above displays the front side of g.USBamp. The front side is divided into four groups
(A,B,C,D from left to right). Each group consists of four red connectors (1-4, 5-8, 9-12, 13-16) for
connecting biosignal electrodes (EEG, ECG, EMG, etc.), one blue connector for the reference electrode
(R) and one yellow connector for the ground electrode (G).

For the EEG measurement all electrodes for EEG are connected to Group A (first group on the left side of
g.USBamp). One EEG electrode is connected to channel 1 of Group A (red connector), the reference
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electrode to reference R of group A (blue connector) and the ground electrode is connected to ground G
of group A (yellow connector).

For the ECG measurement all electrodes for ECG are connected to Group B (second group from left).
One ECG electrode is connected to channel 5 of group B (red connector), the reference electrode to
reference R of group B (blue connector) and the ground electrode is connected to ground G (yellow
connector).
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Recording Information

The Recording dialog opens when the Record button either in the File menu or the task bar is pressed.

File | Settings  Analysis  Tools  Mode  Wiew W

-

= Dpen... ChrlH-0
Find... Chrl+F
Close
File Infa. ..
Load Setup...

Save Setup as...

o Start Data Yiewing

Pause Data Yiewing

@ Record

Skop

Page Setup...
Print Features Preview, ..

Print Features, ..
.. \RecordSession_2007.07.17_158.47.11

Exxit
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Recording @Eu

File
Path: C:\UsershedingerDocuments'gRecarder
Filename: RecordSession_ Record Raw Data
Recording Time
Enable Time Limitation Hours Minutes
Subject
Last Name(s): mandatory
Firzst Name(z): mandatory

Date of Birth: 29.06.2011 El- mandatory

Co nt:
mme Ky Value

Session Data
Session: mandatory

Run:

File

A Path for the data file can be entered or the desired path can be chosen by clicking on the Browse
button.

The Filename defines the name of the data file. The default filename is RecordSession_ with date and
time added. When the measurement is started the data and the time are added automatically to the
filename (e.g. RecordSession 2007.07.17 18.47.11.hd£f5). The data is stored in HDF5 file
format. For more information about this format see www.hdfgroup.org or refer to the MATLAB help.

With the checkbox Record Raw Data it can be chosen whether the raw data from the amplifier is stored
to the HDF5 file or not. For offline processing after measurement it is recommended to record raw data.

Recording Time

In the Recording Time section with the Enable Time Limitation checkbox a time limitation for the
measurement can be set. After this time the measurement is stopped automatically.
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Subject

In the Subject section information about the subject like Last Name(s), First Names(s) and Date of
Birth can be entered. In the Comment section additional information (e.g. medications) can be added.

Session Data
Enter the Session and Run identifier for your recordings.
After finishing these settings click OK.

Note: Mandatory fields (the keyword mandatory is displayed next to this field) must be filled out correctly.
Otherwise the recording cannot be started.
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Display Settings

From the Settings menu choose Data Viewer... to change the data representation.

Settings | Analysis  Tools  Mode

Select Hardware, ..

g.USBarnp...
q.J3Bamp Digital 10, .,
Yidena. ..

Channels. ..

Data Yiewer, .. F,

In the Data Viewer dialog the Color Settings can be set. The Pen Color sets the color of the data
recorded, the Paper Color sets the background color and Grid Color sets the color of the grid.

In the Grid Settings area the grid can be enabled and the number of vertical grid lines can be selected.

The normal time scale of the Data Viewer is the elapsed measurement time. If the Show Absolute Time
checkbox is checked, then the system time is shown.

In the Rendering section the rendering section can be set with the dropdown menu. The default
rendering mode is set to Min/Max.

g B

Color Settings

Pen Color: . Paper Color: I:I Grnid Color:l:l
] Apply [T Apply

Grid Settings

Enable Grid Gridlines per Page: |10 =

Time Settings
[] Show Absolute Time

Fiendering

| Help | | Cameel | | OK
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The rendering mode can be set:

Rendering mode

description

Fast

Every i" sample per channel is taken from the raw data for display on the screen.

Average The average over a certain time period per channel from the raw data is taken for
display on the screen.
Min/Max The minimal and maximal data within a certain time interval are taken per channel

from the raw data for display on the screen. This rendering method preserves best
the shape of the raw signal.
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Channel Settings

To every acquired channel a specific number, name, sensitivity and channel type can be assigned. Click
onto Channels... in the Settings menu to open the dialog.

Settings | Analysis  Tools  Mode

Select Hardware, .,

g.UsBamp...
q.USBamp Digital I...
Yideo...

Channels. .. [ |

Data Yiewer, ..

Individual Settings

The first column, Device-Ch Nr., shows the device number and also the channel number (e.g. 1-1 for the
first amplifier and channel 1, 2-1 for the second amplifier and channel 1). The second column, logical Ch
Nr., shows the logical channel number. If two amplifiers with each 16 channels are used then the logical
Ch Nr. goes from 1 to 32.

In the Name column a name for the channel can be entered and in the Type column EEG, ECG, EMG,
EOG, ECoG, Resp., TRIG can be selected. With the channel type selection the Sensitivity of the
channel is changed automatically.

The Sensitivity and an Offset of each channel can be entered manually. The Unit can be uv, mv or v.
This Sensitivity affects only the visualization of the raw data.
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IR
—Individual Settingz
Device- logical Acg.  Mame Type S enzitivity Cffzet T
ChMr. ChHMrn Lo High
1 1 M |EEGT [EEG =] |50 |50 o [w =] =
12 2z O | x| |ZE0o00 fes0o0o0 o fur =]
1-3 3O | =| 250000 [2s0000 o [ur =]
4 O | »| 250000 [250000 o [uv =]
15 5 M [ECGl ~| [0 Jiooo o [ =]
6 5 O | x| |ZE0o00 fes0o0o0 o fur =]
17 7O | =| 250000 [2s0000 o [ur =]
18 s O | | »| 250000 [250000 o [uv =]
19 g5 O | | x| 250000 f2s0000 o fur =
10 10 O | x| |ZE0o00 fes0o0o0 o fur =]
L5 A B B A | x| |260000  [2s0000 O [ =]
112 12 0O | | =| 250000 [2s0000 0 O [w =1 =l
— Common Settings
Type
I 'I &pply -» | Start channel: |'| End chatnnel: |'|
Sens.L  Sens. H  Offset Unit
[too0 Jtooo o [ue =] Appl | Start channel: |1 End channel [1
[ Use default values of device

Help

Cancel | k. |

Common Settings

In the Common Settings section the same settings can be applied to multiple channels at once. Select

the Type, the Sensitivity, the Offset and the Unit and the Start channel and End channel. Then click

Apply.

If the checkbox Use default values of device is selected then the Sensitivity, Offset and Unit is set to
the amplifier default values.
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Video Camera

When a video camera is connected to the PC, the video images can be displayed and recorded with
g.Recorder. In the menu bar it can be chosen if the video should not be displayed (OFF), just be
displayed but not recorded (Display) or be displayed and recorded (Record).

Yideo: | Display | -

Cff

To see the video images in the main window of g.Recorder select Video Viewer from the View menu.

l

Wiew | Window  Help

Feature Yiewer

Yideo Yiewer [ |

Daka Viewer

NEER

The Data Viewer, the Video Viewer and the Feature Viewer can be automatically arranged by selecting
Arrange in the Window menu.

f

Window | Help

| Arrange [\:.

B
Daka Viewer

Yideo Yiewer

Feature Yiewer
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Start and Stop Recording

When all desired settings are done, the measurement can be started.

To display data in the Data Viewer without saving it, click on the View Data button in the Toolbar or
select Start Data Viewing from the File menu.
Note: This button is also used to start streaming to SD Card with g.MOBIllab+.

] 000000

Start Daka Yiewing

To record data to the hard disk on your PC, click Record button or select Record from the File menu.

b 00: 0000

To stop data acquisition in Standard mode or pause the data display in the Recording mode press the
Pause Data Viewing button or select Pause Data Viewing from the File menu.

- 000000
m__ ) Pause Data Viewing - -

Note: If the button is pressed in Recording mode, only the visualization of the data on the display is
stopped, but the g.Recorder continues to store data to the HDF5 file.

Click on the Stop button or select Stop from the File menu to stop data acquisition.

(i) 00:00:01

g.MOBIllab+ specific functions

The Pause Data Viewing button is the only button activated, if a g.MOBIlab+ is streaming to SD Card.

D 00 00; 00

mPause [Daka Yiewing .

If g.Recorder is used to reconnect to a streaming g.MOBIllab+ only the Start Data Viewing button is
activated.

e 00:00:00
EI‘ ark Daka Yiewing _

Note: For g.MOBIlab+ data can either be stored the local hard disk of your PC or streamed to the built-in
SD card.
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Markers

Markers can be used during measurement to highlight certain events. g.Recorder allows defining
keyboard markers which (i) indicate an event specific at a certain time point and (ii) region markers or
toggle markers which can be switched on and switched off to mark a longer lasting event.

Click on Marker Definition under the Analysis menu.

Analysis | Tools  Mode  Wiew

Feature Definitian. ..

Marker Definition. ., %

to open the following window:

=

—Define Marker

K.en Drescription Toggle Color

Im_ IMwement ™ Toggle _l &dd

—Defined Markers

m ¥ Enable [Movement I Toggle D j j
Femove |

Help Cancel | k. |

Here, two markers are defined that can be set either by clicking on the marker button in the Toolbar of
g.Recorder or by pressing the keys on the keyboard. Marker e — Event is a Toggle marker, marker m —
Movement is a time marker.
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If e is pressed the signal is marked in the selected marker color until the marker button is pressed again.
If m is pressed then only the event at a certain time point is marked.

The window below shows the visualization of the markers in the Data Viewer:

% g.Recorder
Fle Settings Vew Tools Mode  Widow  Hep
PgE g b 0 8 4 00:00:00 |8 100 % ® QA Chennels: 2 T | Secoods: 000 T wideo: off 3| £ Maker: 'm Jurpto bhi 0000 mmi 00 ss: 00

* Data Viewer )
012103 R 6 012470y 01203 02237 o210 G CEE 012370, CrTH

ot Ao N sy o i

A A Bl Jadarad Y 2 MaAd '\ kxl »B. ALI Ans
L 2mv WW”T#LTML}“‘”‘W .,].']J‘]kv#_‘#_' ’#A1] ‘_'A .L .L b #}1‘ " ]]k' 1?1+1 TL

ECO

0142:10.328.1 £

In the Feature Viewer the set markers for the different events are also indicated by small bars near the
top of the individual features channels:

[ [ ECLE Y i i, M7, 0500a,, 0saaE,

‘l'l]' T I|1|I T

mhdh Hl. illulha“ i .,u.u.

_
a 0135, 01, 014033, H!ﬂﬂ 1
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Load, Find, Convert and Replay Recorded Files

Load, Find and Replay HDF5 files

A recorded data file in HDF5 format can be loaded and reviewed with g.Recorder.

In the File menu select Open...

File | Settings  Analysis  Tools  Mode  Wiew W

||;|—""l Open... [ Chrl4+
Fird... E Ctrl+F
Close
File Infa..,
Load Setup. ..

Save Setup as...

B Skark Daka Viewing
Pause Data Viewing
@ Record
Skop

Page Setup...
Print Features Preview. ..

Print Features...

C:h. L \RecardSession_2008,11,19_17.05.43
0. . \RecaordIession_2007.07,17_15.47.11

Exit

Then select the data file you want to load into g.Recorder. The default path of the recorded files is

My Documents/gRecorder
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21

Loak, ir: IE}gHecnrderData j 'LJ ? -3 *

@|RecordSession_2007.06,.27_15.01. 14, hdfs ﬂ RecordSession_2007.07.1
@|RecordSession_2007.06.28_17.12.34.hdfS ﬂ RecordSession_2007.07.1
ﬂ RecordSession_2007.06,28_17.13.33.hdfs ﬂ RecordSession_2007.07.1
@|RecordSession_2007.06,28_17.14,15,hdfS ﬂ Record3ession_2007.07, 1
@| RecordSession_2007.06,29_14,50,26,hdfS ﬂ Record3ession_2007.07, 1
@&| RecordSession_2007.06,29_15,05, 14,hdfS ﬂ Record3ession_2007.07.2
&| RecordSession_2007.06,29_15,13,05,hdfS :‘:] Record3ession_2007.07.2
&| RecordSession_2007.06.29_15,13,26,hdfS ﬂ RecardSession_2007.07.2
@|RecordSession_2007.07.02_10.00.45.hdfs ﬂ RecordSession_2007.08.C
@|RecordSession_2007.07.03_09.45.21.hdfs ﬂ RecordSession_2007.08.(
] ession_2007,07.05_15,49,51,hdfS @] RecordSession_2007, 08,0
@|RecordSession_2007.07,17_17.05,57.hdfS ﬂ Record3ession_2007,03, 1
@| RecordSession_2007.07.17_17.03.558.hdfS ﬂ Record3ession_2007.09, 1
@| RecordSession_2007.07.17_18.02, 34, hdfS ﬂ Record3ession_2007, 10,1
@| RecordSession_2007.07.17_18,17.51.hdfS :‘:] Record3ession_2007, 10,1
KX | — 2l

File narne: IFIE::u:uru:IS ezzion_2007.07.05_1549.51 hdiG j Open I
Files of type: |HDFS Files [* hdf5) = Cancel |
P

Select file RecordSession 2007.07.05 15.49.51.hdf5 and press Open.
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If you want to find a specific file from the database then in the File menu select Find...

File | Settings  Analysis  Tools  Mode  Wiew W

= Open.. Chrl+0
| Find... I Chrl+F
b\
Close
File Infao...
Load Setup. ..

Save Setup as. ..

B Skart Daka Viewing
Pause Daka Yiewing
@ Record
I Stop

Page Setup...
Prinkt Features Prewview. ..

Prinkt Features, .,

4., \RecordSession_z003.11.19_17.05.43
q:..\RecordSession_2007.07.17_15.47.11

Exit

This displays all hdf data files found in your specific working directory.
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FndFile -1olx|

—Search Directory

Fath: IE:\Documents and Settingz\Giinter Edlingersty DocumentssgR ecorder Brawse V' Include Subfolders

r— Define Dataset Found D atasets

Last Mame: I Total available Datasets: |49
First M ame: I i atching your Search: |49
[~ Date of Bitth 19.11.2008 ‘I

—5Select from matching Datazets
Lazt name First name E.ate of Fecording date Recording Filename Wideo —
irth length
07.08.2008 07.08.2008 09:11:428 | 00:00:55 “RecordSession_2002.02.07_11.11.4E hdfa yes
07.08.2008 07.08 2008 09:07:47 | 00:00.57 “RecordSession_2008.08.07_11.07 43 hdf5 yes
07.08.2008 07.08.2008 09:21:09 | 001353 “RecordSession_2008.08.07_11.21.07 hdfa yes
Edlinger Guenter o7 8 L

k 06.07.2007 02.08.2007 09:56:09 | 00:00:01 “RecordSession_2007.08.02_11.56.08 hdfa e
0E.07.2007 02.08.2007 09:56:47 | 00:00:01 “RecordSession_2007.08.02_11.56.47 hdfa no v
06.07.2007 0E.08.2007 10:58:15 | 00:20:32 “RecordSession_2007.08.06_12.58.14. hdfa no
06.07.2007 0E.08.2007 13:50:39 | 00:00:01 “RecordSession_2007.08.06_15.50.38 hdfa no
11.10.2007 11.10.2007 12:31:02 |00:00:12 “RecordSession_2007.10.11_14.31.02 hdfa rie
11.10.2007 11.10.2007 12:09:01 | 00:05:21 “RecordSession_2007.10.11_15.09.00.hdfa o
11.10.2007 11.10.2007 13:25:37 | 00:00:04 “RecordSession_2007.10.11_15.25.37 hdfa no
11.10.2007 11.10.2007 13:35:21 | 00:00:26 “RecordSession_2007.10.11_15.35.21. hdfa no
06.07.2007 31.07.2007 13:01:17 | 00:00:02 “RecordSession_2007.07.31_15.01.17 hdfa rie
19.10.2007 18102007 06:54:20 | 00:00:00 “RecordSession_2007.10.19_08.54. 20 hdfa o
22.10.2007 22102007 07:52:34 | 00:00:01 “RecordSession_2007.10.22_09.52.34 hdf5 no
21.11.2007 21.11.2007 08:07.03 |00:00:10 “RecordSession_2007.11.21_09.07.01. hdfa no
21.11.2007 21.11.2007 08:52:54 | 00:00:04 “RecordSession_2007.11.21_09.52 54 hdfa rie
21 11 00 21 41 N7 00-14.E2  00-01-10 (=] o [nd " 200741 24 1014 ED LR

Copy table | Help Cancel 0k |

The Search Directory of data files can be set in the Path: field. Use the Browse button to find the
desired directory. If the Include Subfolders option is enabled then the data files found in the selected
path including all subdirectories are listed.

Define Datasets enables optionally searching for data sets including Last Name and First Name and if
selected the Date of Birth of a subject. Results are displayed immediately after typing in the first letter.
Found Datasets yields information about the search request.

The desired data set can be selected by highlighting the data set. Double clicking or selecting the OK
button loads the data set for review. Additional short information is given for the data set including the
Last name, first name, Date of Birth, Recording data, Recording length, Filename and if a video
information is available. Data sets can be sorted by clicking on one of the row headers e.g. on the Video
entry.

The entire table can be copied to the clipboard for further use by clicking the Copy Table button.
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g.Recorder opens the acquired data for off-line visualization. The Data Viewer shows the recorded EEG
data on channel 1 and the acquired ECG data on channel 2. The Feature Viewer shows the calculated
CFM and HR features.

0 g.Recander

File  Settings Tools  Mode Window  Help
== NN oo:o0:00 | @, 100 % @ | Channels: |2 T || Seconds: 1000 (T video: | # marker: ‘m . Jumpte hhhh: 0000 mm: 00 ssi 00

Data Viewer E @@

00:10:00.0 00:10:01.0 00:10:02.0, 00:10:03.0, 00:10:04.0, 00:10:05.0 00:10:06.0; 00:10:07.0, 00:10:08.0; 00:10:10.0¢

Ami’ Ami
< >
o] | CoX)
00:00:00., 00:03:00., 00:06:00., 00:09:00., 00:12:00., 00:45:00., 004800, 00:21:00., 0g:24:00., 00:27:00., 00:30

‘
00:00:00. 00:03:00. 00:06:00. 00:09:00., 00:12:00., 00:45:00., 00:18:00., 002400, 00:24:00. 00:27:00., 00:30

e

115 7
10
v
>

[ Made: Replay | 5ampling[Hz]: 512 | Total Chan.: 2 [ Filename: RecordSession_2007.07,17_18.47.11.hdfS | File Size[MB]: 29, 20844 System Time:! 11:38:118

HR Bpm]
Ch. Hr. &
s B B

®oE

A

In the Status Bar the information of the recorded measurement is displayed.

[Made: replay [Sampling [Hz]: 512 [ Total Chan.: 2 | File Mame: RecordSession_2007,07,17_18.47.11,hdf5 | File Size [MB]:29, 20844 System Time: 3:41:57 PM
The Mode is Replay, the Sampling frequency is 512 Hz, the number of recorded channels (Total Chan.)
is 2. The File Name is Record Session 2007.07.17 18.47.11.hdf and the File Size is 29
megabytes.

You can use the scroll bars on the bottom of a window or the orange vertical position marker in any of the
g.Recorder windows to move to an arbitrary position in the file.

To review data on-line from the selected position click on the View Data button.
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To view the file information select File Info... from the File menu.

Save Setup as...

Start Data Viewing

Pause Data Viewing

Record

Stop

Page Setup...

Print Features Preview...

Print Features...
ChARecordSession_2008.10.29 11.42.43

Exit

File | Settings Analysis  Tools Mode Vie
= Open. Ctrl+0
Find... Ctrl+F
Close
File Info... P
Lag
Load Setup...

This opens the File Info window yielding information about the data set. To view the file information use

the Select Section pull down menu (the list contains Raw Data, Devicelnfo, Session Description,
Subject Description, Marker Description and the recorded features).
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Select Raw Data to show the settings for each channel:

YT _ioix]
Select Section: 1 at:
Charmel Nr. Devicelnfo s=[Hz] Highpass[H=z] Eipolar 0ffset Sensitiwvitcy Tvype
Sezzion Description
Subject Description
1 b arker Dezcriptioin 30 no 0 —E50nV - ZEOmW
z Cerebral Funchion Monitg 30 no o -ZEOwV - ZEOWW
3 Heart Hate HA & 30 no ] -Z50wY¥ - Z50wYy
4 nomne 0.k 20 o u] —250mY - ES0OmW
= none 0.5 20 o a —250mY - ZL50mWr
& none 0.5 20 o u] 250w - ESOmW
7 none 0.k 20 o u] —Z2E0mY - EZE0mW
g none 0.5 20 o u] 250w - ESOmW
2 nomne 0.k 20 o u] —Z2E0mY - EEOmWY
10 none o.5& 20 o a —2E0mY - E50mW
11 nomne 0.k 20 o u] —250mY - ES0OmW
1z none o.& 20 no u} —250mY - EL0mWr
1z none 0.5 20 o u] 250w - ESOmW
14 nomne 0.k 20 o u] —Z2E0mY - EEOmWY
15 none o.5& 20 o a —2E0mY - E50mW
1& nomne 0.k 20 o u] —250mY - ES0OmW
Help ok |
Y
Click OK to close the dialog.
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Convert g.MOBIlab+ BIN files to HDF5 format

g.Recorder contains a tool to import g.MOBIlab+ data files stored on the built-in SD Card of g.MOBIlab+.
Data are converted to the g.Recorder file format HDF5.

In the File menu click Open...

21
Look in: I =) gRecorderD ata j € ? o v

@ DAG_Simulator_16Ch_512Hz_2007.09,10_12,01,59.hdfS | @] glSBampl6CH_256Hz_2C
@ DAG_Simulator_16Ch_S12Hz_2007.09.14_10.00.11.hdfS | @] RecordSession_2007.02.0
@ DAG_Simulator_16Ch_S512Hz_2007.10.11_18.08.50.hdfS | &]Recordsession_2007.02.1
@[ GMOBILAE_MPOZ15,hdfS :‘1 Record3ession_2007,03, 1
ﬁ gRecorderbsamplch2007.10.24_16.57.599, hdfS ﬂ Record3ession_2007,03.2
ﬂ gRecorderbsampl6chz007.10.24 16,58, 23, hdfS ﬂ Record3ession_2007.03.2
i‘:] gRecorderMaobilabl chZ007.10.24_16.56,44 ., hdfS :‘:] Record3ession_2007.03.2
i‘:] gRecorderMaobilabl chZ007.10.24_16,57.40,hdfS :‘:] Record3ession_2007.03.2
ﬂ gRecorderMabilabBch2007.10.24_16.56,23,.hdfS ﬂ RecardSession_2007.03.2
ﬂ gRecorderUSBamplach2007.10.24_16.52,15.hdfS ﬂ RecordSession_2007.03.2
ﬂ gRecorderUSBampléch2007.10.24_16,.52.53.hdfS ﬂ RecordSession_2007.03.2
ﬂ gRecorderlsBamp48chz007.10.24_16,54,57,. hdfs ﬂ RecordSession_2007.06,1
ﬂ gRecorderlSBampdachz007.10.24_16.55,31,hdfS ﬂ Record3ession_2007, 06,2
ﬁ gRecorderusbampt4chz007. 10,24 _17,13.19.hdfS ﬂ Record3ession_2007, 06,2
| qUSBampl6CH_256Hz_2007.08,31_15.42.03.hdf5 @] RecordSession_2007.06. 2
KN IR i

File name: I j Open I

Files of tupe: HDFS Files [ hdf5] | Cancel |
HDFE Files [*-hdE| I i

IM]
&ll Files [%.7] k

In the Files of type section of the Open dialog select g.MOBIllab+ Files (*.BIN) files and browse to the
folder containing the file to convert. Select the desired file and click Open.

The Save HDF5 File As dialog will open, where the path for the converted HDF5 file can be set.

_iaix]

Select HDFS File
g.kOB!lab+ file: IE: nork hghd OB labH S htronk gk OB llabH 5E samplesh G OBILA

HDF file: | C:work'sgR ecorder\gRecorderD ata\GMOBILAE_MPO215.hdiS | Browss

Help Cancel k.

Click OK to convert and display the file.
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Print Recorded Files

The recorded features and the recording information can be printed by selecting Print Features... from

the File menu.

'}

=

File | Settings Analysis  Teools Mode

Viev

Open... Ctrl+0
Find... Ctrl+F
Close

File Info...

Load Setup...

Save Setup as...

Start Data Viewing
Pause Data Viewing
Record

Stop

Page Setup...

Print Features Preview...

Print Features... [

Ly
ChARecordSession_2008.10.29 11.42.43

Exit
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In the Select Features to Print dialog you can choose the features to be printed.

Select Features ko Print - O] x|

—Scale

0 IE 3: cmdh v Relative Time Annotation
[ IEEI 5: min/page [ Print Document Abstract

—Feature Selection
W Chi CFM

¥ Ch.5 Heart Rate

Help | Cancel | M et > I

Scale

The Scale of the printed feature can either be in cm/h (centimeters per hour) or min/page (minutes per
page). When selecting the setting 6 cm/h a dataset of 3 hours would need a total space of 18 cm on the
paper. If the same 3 hours data set is printed with the selection of 60 min/page then 3 pages would be
printed.

With the checkbox Relative Time Annotation the time scale in the printed document can be set.
Therefore the time is given in absolute format (e.g. 17:05:01) or relative to the measurement time (e.g.
00:05:14).

Select the Print Document Abstract to print the file and subject information.

Feature Selection

Under Feature Selection select the features that should be printed.

Click Next to go to the Print dialog, select a printer and print the file.

g.Recorder User Manual 4.12.03 50



Closing the review mode in g.Recorder

To return from Replay mode to Recording mode select the Close button from the File menu.

File | Settings Analysis  Tools Mode Viey

@ Open.. Ctrl+0
Find... Ctrl+F
| Close [

File Info..
Load Setup...
Save Setup as...
B Start Data Viewing
1) Pause Data Viewing
Record

d  Stop

Page Setup...
Print Features Preview...
=) Print Features...

Ch A RecordSession_2008.10.29 11.42.43

Exit
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Closing g.Recorder

In the File menu select Exit or click on the cross button in the top right corner of g.Recorder to close the
application.

Note: If you are in Replay mode you must close the file first with the Close function in the File menu
before you can exit g.Recorder.

File | Settings Analysis  Tools Mode  Viey

= Open. Ctrl+0
Find... Ctrl+F
Clozse
File Info...
Load Setup...

Save Setup as...

B Start Data Viewing

1} Pause Data Viewing

@ Record
i Stop
Page Setup...

Print Features Preview...

Print Features...

Ch\RecordSession_2008.10.29 11 4243

Exit l}
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g.USBamp Specific Features

Impedance Measurement with g.USBamp and g.Recorder

With g.USBamp the impedance of the connected electrodes can be measured. To start this tool click on
the Impedance Measurement... button in the Tools menu.

Tools | Mode  Wiew  Window  Help

Copy Active Window Chrl4+C

Print Ackive Window

Calibratiorn, ..

Impedance Measurement. .. %

This opens the dialog shown below.

Impedance Measurement ﬂ

Device 1 |
—UB-2009.07.07 ... <=8kl
G A G B G C—— G ]
TaLp raLp roup roup o= 10kD
1 3 a 7 9 11 13 15 = I0k0D
5 4 5 3 w | | 1z 14| | 15 . o & 20N
R, RE RC RD
[ Measure above green Select Al Select none Start Help... Cloze

Select the channels for impedance checking individually by clicking on the boxes next to the channel
numbers and click Start. The channel coloring indicates the impedance of the connected electrode.
Optimal values e.g. for EEG recordings would impedances values below 5 kOhm (color code green).
Acceptable impedance values are in the range of up to 20 kOhms (color code yellow or red). Non
connected channels or electrodes having bad impedance values of more than 20 kOhm are color coded
blue. You can also click on the Select All button to include all electrodes for impedance checking or
deselect the electrodes pressing the Select None button.

In order to accelerate the impedance check, you can check the Measure above green checkbox. Hence
only electrodes with impedance values of more than 5 kOhms are checked.
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The figure below shows good impedance values for channels 1 and 5.

Note: For EEG measurements the impedance should be below 10 kOhm for optimal recording quality.

x|
Device 1 |
—UB-2009.07.07 . <= 5k0]
T Groupd ———— —Group B —Group C —Group O o 10K
1 3 A ¥ 9 11 13 15 = I0k0D
2 4 5 3 w | | 12 14| | 18 e & 2L
R, REB RC RD
[T Measure shove green Select A Select nane | Stop I Help... [Cloze
To exit from the Impedance Measurement dialog click on the Close button.
Note: The impedance of electrodes connected to channels 1-16 and the reference channels are
measured against the ground G of each group. To measure the impedance of all 16 channels and 4
references against only one ground connect the ground electrode to ground G of group D.
Calibration of g.USBamp with g.Recorder
g.Recorder has a built-in function to calibrate g.USBamp.
Select Calibration... from the Tools menu.
Tools | Mode  Wiew  Window  Help

Copy Ackive Window ChrliC

Print Active Window

Calibratian. ..
| R

Impedance Measurement., ..
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This opens the g.USBamp Calibration dialog. Click on the Calibrate Amplifier button to measure the
offset and the gain of each channel. The actual calibration values are then visualized for each channel.

x
UB-2009.07.07 |
— Calibration/Scaling
Scaling | Offset =
P Channel 1 6487143
Channel 2 [0.9973882 1551586
Channel 3 [0.9985484 1003215
Channel 4 0.9984702 1221113
Chantel 5 1.002451 549478
Channel B [0.9986594 2309993
Channel 7 0.999917 B3 73178 -
Channel 8 0.934189 2 B8RERT
Channel 9 0.9920532 1207338
Channel 10 1.004728 1.174602
Calibrate Amplifier |
Help Cancel | Apply I

Press the Apply button to transmit the settings to g.USBamp and to close the dialog.
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g.Hlamp Specific Features

Impedance Measurement with g.Hlamp and g.Recorder

With g.Hlamp, the impedance of the connected electrodes can be measured. To start this tool, click on
the Impedance Measurement... button in the Tools menu.

Tools | Mode View  Window He

Copy Active Window  Ctrl+C
Print Active Window
Calibration...

Impedance Measurement...

This opens the dialog shown below.

“m
2] E] e
g

=

[(zzs ] [z2s] [ar] [z ] 2] [aso] [0 ] [2=2 ]
[zss ] Czse] [ass] [ose ] o] [ass ] [zs0] [0 ]
2

o] [zes] [oee] o] o] o
] = = = = H = =

| Close

¢ Impedance Measurement |El_|éj
- Passive Hlectrodes Active Hlectrodes
Electrode Ty L .
o E;r:j;p A Group B: Group C: Group D |:| - <okl . - <300
Active - Active - Active - Active - I:‘ Lo<=10k0 I:‘ ... <=50k0
HA-2011.09.05 |:| ... x=20k0 . .. &= 100k
Group A Group B I:‘ ... > 20kQ . ... > 100k0
-IZIIIIIII-IZI-- [es J Lo ] [or ] [on J Lo ] [0 ] [ ] [ =]
[ (] crnrt o
7] Acoustic fesdback
E Show channel names
BjaE o] [ Ll [ o]
=] [l = = ]
BjaE H =]
=1 =] =l =l =
m
EEle] [0 = e e G ]
Sl =] [l (o o] (o] (o] () (] )

Select the type of electrode connector boxes that are currently connected to each of the four groups of
the g.Hlamp in the Electrode Types area. Either passive or active electrode connector boxes can be
used for a whole group. If a group is not used, it doesn’t matter which type of electrodes you specify for

that group. At least on channel 1 (Group A) an electrode must be connected.

IMPORTANT: If an active electrode box is connected to group A, a special electrode has to be used at
channel 1. Please see the documentation of the 64-channel active electrode connector box for details on

impedance measurement.
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Select or deselect the channels to use for impedance measurement by clicking on the appropriate
channel number. Deselected channels get a dark gray background while selected channels have a white
background.

Click Start to start impedance measurement. Impedance measurement is performed periodically for all
channels at once and lasts a few seconds for each run.

The channel coloring indicates the impedance of the connected electrode. Channels with passive
electrodes get assigned one of the colors listed in the Passive Electrodes box. Channels with active
electrodes get assigned one of the colors listed in the Active Electrodes box.

Optimal values e.g. for EEG recordings with passive electrodes would be below 5 kOhms (color code light
green). Acceptable impedance values are in the range of up to 20 kOhms (color code yellow or light red),
while non-connected channels or electrodes have a very bad impedance value of more than 20 kOhms
(color code light blue).

Optimal values e.g. for EEG recordings with active electrodes would be below 30 kOhms (color code dark
green). Acceptable impedance values are in the range of up to 100 kOhms (color code orange or dark
red), while non-connected channels or electrodes have a very bad impedance value of more than

100 kOhms (color code dark blue).

Channels whose impedance couldn’t be measured properly get color code black.

Channel 1 and the ground electrode are used as reference for impedance measurement of all other
channels. Therefore, no impedance can be measured for those channels. Hence, channel 1 is always
grayed and no impedance value will be assigned. However, if the reference signal measured on channel
1 is not valid (which might occur when no electrode is connected on channel 1), no impedance value can
be calculated and color code black will be assigned to all other channels.

Click Stop to stop impedance measurement (even if inpedance measurement has aborted with a
connection error, for example if the device was disconnected during measurement) and close the dialog
by clicking Close.

If Acoustic feedback is checked, a short beep is produced on the PC speaker when the impedance of
any of the electrodes changes from red to any better impedance value. The better the impedance value
the electrode changes to, the higher the frequency of the beep. If the impedance of any electrode
changes to red, a long beep sounds. To turn off acoustic feedback, uncheck the Acoustic feedback
checkbox.

Check Show channel names if the names of the channels should be displayed instead of their numbers.

This only works for channels that got a name assigned before in the Channel Settings dialog. Nothing
additional is displayed for channels that got no name assigned that way.

Calibration of g.Hlamp with g.Recorder

g.Recorder has a built-in function to calibrate a g.Hlamp device. Select Calibration... from the Tools
menu.

Tools | Mode View  Window  He

Copy Active Window  Ctrl+C

Print Active Window

| Calibration...

Impedance Measurement...
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This opens the g.Hlamp calibration dialog. To calculate new calibration values for the device, ensure that
the calibration set is applied onto the amplifier at first. See the manual of the calibration set for detailed
instructions on how to do this. Then click the Calibrate Amplifier button to measure offset and gain of
each channel. Confirm the following dialog reminding you to apply the calibration set by clicking OK.

Calculation of new calibration values lasts about 10 seconds. A dialog will inform you after calculation has
been completed. The actual calibration values are then visualized for each channel, but not applied yet.

If at least one channel could not be calibrate due to broken channels or broken calibration set for
example, a dialog will inform you about the involved channels and their calibration value entries are
displayed as NaN (“not a number”).

To restore the initial factory calibration values, click Restore Factory Settings.

-

J*+ Device Calibration = | (S

[ CalibrationScaling

Scale Offset
b Channel 1 _
Channel 2
Channel 3
Channel 4
Channel 5
Channel &
Channel 7
Channel 8
Channel 5
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15

™ (e e 1

m| »

RN T I (ST (U A NS T T QNPT R O (R T T U QAN I —t

= e e Y ey e O = = I == I === === i === === e Y ) = Y ) e ) =]

[ Calibrate Amplifier ] [ Apply ]

[ Restore Factony Setting ]

Press the Apply button to transmit the newly calculated or restored factory calibration values to the
g.Hlamp and apply them on the device. Press the Restore button to restore the old values on the
amplifier. To edit the calibration values manually, double-click the desired cell and enter your value for
scaling and offset (the settings will actually be transmitted and applied after the Apply button is pressed).
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For channels that received NaN values as calibration result, 1.0 will be set for scaling and 0.0 for offset on
pressing the Apply button.
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Running g.Recorder in Administrator Mode

The Administrator Mode allows configuring g.USBamp, g.MOBIlab and g.BSamp amplifiers and to add
and configure the different feature extraction methods of g.Recorder.

» Note: This mode requires an administrator password for the software
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Activate Administrator Mode

To change from User Mode into the Administrator Mode click on Administrator Mode under the Mode
menu.

Mode | Wiew  Window  Help
ser Mode

Bdriniskrator Maode %

Note: Per default no Administrator Password is set.

To activate the Administrator mode just click OK in the Administrator Authentication dialog. If a
password is set, enter the password and click OK.

Administrator Authentication O] x|

Pleaze enter the Adminiztrator Paszwaord: I

Change Pazzword |

Help | Cancel k.

To change the password click on Change Password and enter the Old Password. Then press the return

key and enter the New Password, enter the password again in the Retype new Password field and click
OK.

i x|
Old Fazsword: [eennanne

[press return to cormmit]

Mew Pazawaord: I

Fetype new Pazsword; I

Help | Cancel [F
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Select and Configure Hardware

g.Hlamp

In the Settings menu, select Select Hardware...

Settings | Analysis  Tools

| Select Hardware...

Video...
Channels...

Data Viewer...

The Select Hardware dialog opens:

i

Select Hardware

Hardware
Awailable Hardware:

&- DAG Simulator
E-g Hlamp
S HA-2011.03.01

Selected Hardware:

=-a.Hlamp
- HA-2011.03.01
Help H Cancel ][ oK

Select the desired g.Hlamp device that should be used for measurement from Available Hardware and
click on the arrow button. Now, this g.Hlamp and its serial number is displayed in the Selected Hardware

box.

Click OK to finish hardware selection.
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To configure the selected g.Hlamp device, click on g.Hlamp... in the Settings menu.

Settings | Analysis  Tools |

Select Hardware...

| g.Hlarmp...

g.Hlamp Digital IM...
Video...
Channels...

Data Viewer...

The configuration dialog opens with the amplifier’s serial number (here e.g. HA-2010.08.00):

g' Device Configuration = | =l
HA-2011.03.01
Amplfier Settings
Channel Acguire  Bipolar Bandpass Motch =
Sample Rate [Hzl: Group A (channel 1...64)
Commeon Reference: Channel 1 (1in group) none none nonge 5
Channel 2 (2 in group) none none none p
Cptions Channel 3 (3in group) none none naone
Master [ Enable Trigger Channel 4 {4 in group) none none none
Channel 5 (5in group) none none none
[C] Enable Counter [T Enable Hold Channel & (6in group) none none none
Test Mads Channel 7 (7 in group) none none none
Channel & {&in group) nang none none
[[] Activate Test Signal Channel 5 (%in group) none none none
Wave Shape: — Channel 10 (10in group) nang none none
Channel 11 (11 in group) none none none
Frequency [Hz]: 25 Channel 12 (12in group) none none none
Amplitude [V 762283 Channel 13 (13in group) none none none
_ = i Channel 14 (14in group) none none none
Offset [1V]: -7822.8315 Channel 15 (15in group) none none none
Channel 16 {16in groy none none none
Channel Settings t . groue)
Channel 17 (17in group) none none nonge
Bipolar: Channel 18 (18in group}) none none none
g Channel 19 (19in group) nang none none
Channel 20 (20in group) none none none
Channel 21 (21 in group) none none none
Bandpass: Channel 22 (22in group) none none none
Channel 23 in grou none none none
ot
Channel 24 (24 in group) nang none none
Channel 25 (25in group) none none none
Moteh: Channel 26 (26in group) none none none
Channel 27 (27in group) none none none
Channel 28 (28in group) none none none o
256 of 256 channels selected for data acquisition
Cancel | [ OK

AMPLIFIER SETTINGS

Sample Rate [Hz] specify the sampling frequency of the g.Hlamp in Hz.

Common Reference specify one of the device’s channels as common reference channel. This is a
quick way to set the selected channel as bipolar channel for all other channels

of the device. Existing settings for bipolar channels will be overwritten.
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OPTIONS
Master

Enable Trigger

Enable Counter

Enable Hold

TEST MODE

Activate Test Signal

Wave Shape
Frequency [Hz]
Amplitude [uV]
Offset [uV]

CHANNEL SETTINGS

Bipolar

Bandpass

Notch

set the amplifier to master mode.

indicates if the digital trigger input line is acquired as well. This checkbox will
be enabled automatically if at least one trigger line is selected to acquire (see
the digital IN settings section for further details). If this checkbox gets disabled
by the user, the trigger input line will not be acquired.

a sample counter is applied on the first acquired channel, which overruns at
1000000.

enable/disable the signal hold function.

enable/disable the internal test signal generator, which generates a test signal
using the specified settings on the GND (ground) connector.

specify the wave shape of the test signal.
specify the frequency of the test signal.
specify the amplitude of the test signal in microvolts.

specify the offset of the test signal in microvolts.

perform a bipolar derivation between 2 input channels.

perform a digital bandpass filtering of the input channels.

perform a bandstop filtering to suppress the power line frequency of 50 Hz or
60 Hz.

Perform the following steps to configure the selected channels:

1. Select the channels in the list box that should be edited. Use the Ctrl key or the Shift key to select
multiple channels. To select all channels, use Ctrl+A. To select all channels of one group, click
the group header. Selected channels are highlighted with orange background color.

2. Check or uncheck the checkbox of one of the selected channels in the Acquire column to include
the selected channels in data acquisition or exclude them.

3. If no common reference has been set before or you want to change the reference/bipolar channel
for a specific channel, select the desired bipolar channel from the Bipolar list and press the
corresponding Apply to selection button right below.

4. Select a bandpass filter from the Bandpass list and press the corresponding Apply to selection
button right below.

5. Select a notch filter from the Notch list and press the corresponding Apply to selection button

right below.
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Click OK to finish the configuration of the g.Hlamp and apply it to the device.
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Digital IN for g.Hlamp

In the Settings menu, click on g.Hlamp Digital IN... to open the configuration dialog for the digital I/O
settings.

Settings | Analysis  Tools |

Select Hardware...

g.Hlarmp...
| g.Hlamp Digital IN...
Video...

Channels...

Data Viewer...

The Trigger inputs are sampled synchronously with the analog input channels.
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g+ Digital I/O Configuration . _ [
| HA-2010.08.00 |

Name Description Color Sel. 10 Direction Edge Detection
Trigger 1 BUTTON_1 In |Rising -
Trigger2  FLASH LAWP () [~ [Rising+Faling __ ~|
Trigger3  TMS_TRIG E In [Rising -
Trigger4  RESPONSE [ G (Edling .~
[C] Trigger 5 In | Rising -
[C] Trigger 6 Rk | Rising -
[C] Trigger 7 . - | Rising -
[C] Trigger 8 . - | Rising -
[ Trigger 9 In | Rising -
[C] Trigger 10 E In | Rising -
[F] Trigger 11 [ | Rising -
[C] Trigger 12 . - | Rising -
7] Trigger 13 In | Rising -

)| | [C] Trigger 14 (hcsieRl] | in | Rising -
7] Trigger 15 . - | Rising -
[C] Trigger 16 I - | Rising -

s ) [0k

Check the box of the desired channels, enter a Description, select a color by clicking on the Color
button (Color Sel.), and define the edge (Edge Detection).

Confirm the settings and close the dialog with OK.

If the event occurs, a marker is generated and visualized with the biosignal data.
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g.USBamp version 2.0 and version 3.0

In the Settings menu select Select Hardware...

Settings | Analwsis  Toals  Moade

| Select Hardware. .. [}

hr

g.UsBamp...
q.USBamp Digital I...
Yideo...

Channels. ..

[Data Yiewer, .,

The Select Hardware dialog opens:

Select Hardware

—Hardware
Available Hardware: Selected Hardware:
[#- a.MOBllab+ = g:LISBamp
=-gUsBare | - Ja-2007.10.30
- UA2007.10.30

-- DAL Sinulakor
- 0.MOBllab

< ...... |

Help Cancel ] 4

Select from Available Hardware the desired g.USBamp device that should be used for the

measurements and click on the arrow button as shown in the figure above. Now this g.USBamp with the
serial number is displayed in the Selected Hardware box. If several g.USBamps are connected to the PC

repeat the steps.

Click OK to finish hardware selection.
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To configure the g.USBamp click on g.USBamp... in the Settings menu.

Settings | Analysis  Tools

Mode

Select Hardware, ..

| g.USBamp...

N

Yideo, .,
Channels. ..

Data Yiewer, .,

q.J3Bamp Digital 10, ., &

The configuration window opens with the amplifier serial number (here e.g. UB-2009.07.07):

x
UB-2009.07.07 |
—AMPLIFIER SETTINGS
Comman Ground Common R eference Optiohs ———————— Mode ————— Testzignal Analog Output
[™ Group & [~ Group & ¥ Master % Measure W ave Shape: ISine Yl
:: Group B [ GroupE [ Shartcut - Eﬁ:r?;ee[l ?"é Anplitude [m]: I 240 3:
Group C [~ GroupC : I 3
r r £ Test Signal Dtz i =
Group D Group D e Iﬁm :
Sampling R ate [Hz]: |512 -
Channel Selection
Channel 1 [ Channel 3 Channel &5 [ Channel 7 [ Channel3 [ Channel 11 [ Channel 13 [ Channel 15
[ Channel 2 [ Channel 4 [ Channel 6 [ Channel 8 [ Channel 10 [ Channel 12 [ Chatnel 14 [ Chatinel 16
CH&MMEL SETTINGS
Chaniel | Bipalar | Highpass | Lowpass | Match -
1 1] OHz Buttenw... 100Hz Butter. .. S0Hz Butter...
. . 2 0 none none none
Bl ID j M 3 il it rote riare
4 1] none none rone -
Bandpass: |HP: OHz / LP: 100Hz. Butter 7| 5 0 OHz Butterw.. | 100HzButier.  5iHzEButter..
3 1] hiohe none hiohe
Notch: |50Hz,Butterworth j Apply > | 7 0 none nane none
g a nane none nane
9 0 hahe none hahe LI
Applyta all amplifiers | Help Cancel | (n] |
AMPLIFIER SETTINGS
Common Ground check the ground that should be connected to common ground
Common Reference check the reference that should be connected to common reference
Channel Selection check the analog input channels that should be acquired
Sampling Rate [HZz] specify the sampling frequency of the g.USBamp in Hz
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Options
Master

Shortcut

Mode
Measure
Counter

Test Signal

Analog Output
Amplitude
Offset

Frequency

CHANNEL SETTINGS
Bipolar
Bandpass

Notch

set the amplifier to master mode if multiple units are used

enable the shortcut input

amplify the inputs and send the data to the PC
A counter is applied to channel 16

apply internal test signal to all inputs
NOTE: The test signal works for sampling rates equal or below 600 Hz

generate a Sine-, Square-, Sawtooth- or Noise-signal as test signal
specify the amplitude of the test signal (max: 244 mV)
specify the offset of the test signal

specify the frequency of the test signal

perform a bipolar derivation between 2 input channels
perform a digital bandpass filtering of the input channels

perform a bandstop filtering to suppress the power line frequency of 50 Hz or
60 Hz

Perform the following steps to configure the selected channels:

1. Select the channels in the listbox that should be edited. Use the Strg key or the Shift key to select
multiple input channels.

2. Select the Bandpass filter HP: 0.5/ LP: 30 and press the Apply button to assign the bandpass to
the specific channel. The selection is shown in the listbox.

3. Select the 50 Hz Notch filter to suppress the power line interference at 50 Hz and then press the

Apply button

4. To perform a bipolar derivation between channels 1 and 2 select the first channel in the listbox.
Then select channel 2 under Bipolar and press the Apply button. The settings appear in the
listbox. This configuration subtracts channel 2 from channel 1 and the bipolar derivation will be
visible on channel 1.

NOTE: Select 0 under Bipolar and assign it to the channel if no bipolar derivation should be

performed

Finish the configuration of g.USBamp by clicking the OK button.
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Digital 10 for g.USBamp version 2.0

The serial number for g.USBamp 2.0 start with UA-XXXX.XX.XX

g.USBamp 2.0 has 3 digital inputs and 2 digital outputs. In the Settings menu click on g.USBamp Digital
10... to open the dialog.

Settings | Analysis  Tools  Mode

Select Hardware. ..

g.USBamp...

| a.UsBamp Digital I0... |
) e
Yideo..,

Channels. ..

[Data Yiewer, .,

The Trigger input is sampled together with the analog input channels and gives therefore a synchronous
response. The inputs and outputs D1, D2, D3 and D4 are sampled asynchronously.

B
U4-2007.10.46 |

Name Description Color Sel. 10 Direction Edge Detection

W Trigger [stmusor [ [ =] [Rising |
¥ D1 ket [ [ =] [Rising |
I b2 N R =] [rising =
¥ D3 e [ 50 =] [Rising =]
~ D4 e =] [rising =]

Hep | cancel | ok |

Check the box of the desired channels, enter a Description, select a color (Color Sel.) and define the
edge (Edge Detection).

Then close the dialog with OK.
If the event occurs a marker is generated and visualized with the biosignal data.

NOTE: if a very accurate timing is needed the Trigger input must be used.
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Digital 10 for g.USBamp version 3.0

The serial number for g.USBamp 3.0 start with UB-XXXX.XX.XX

g.USBamp 3.0 has 8 digital inputs and 4 digital outputs. In the Settings menu click on g.USBamp Digital
10... to open the dialog.

Settings | Analvsis  Tools  Mode

Select Hardware, ..

g.USBamp...

q.USBamp Digital IC...
| N

Yidena. ..

Channels. ..

Data Viewer, ..

The Trigger inputs In 1 to In 8 are sampled synchronously with the analog input channels. The outputs
Out 1 to Out 4 are sampled asynchronously.

x
UB-2008.07.01 |

Mame Description Color Sel. 10 Direction Edge Dstection

M Ini putton [ [ =] [rising =
W 2 [FLasH_LamP— color [ [is =] [Rising |
M In3 us_Tric [ [ =] [Rising =]
M Ind reseorce2 [ |- =] [Rising =
 Ing — T =] [rising =]
™ Ing g | [n =] [Rising =]
7 e [n =] [rising =
I Ing I  BE | [rising =]
 Outt e =] [rising =]
 ou2 [ coor | [ =] [Rising =]
O3 [ ] [rising =
I Outs — I ] [rising =

Hep | cancel | ok |
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Check the box of the desired channels, enter a Description, select a color (Color Sel.) and define the
edge (Edge Detection).

Then close the dialog with OK.

If the corresponding trigger event occurs, a marker is generated and visualized along with the biosignal
data.

NOTE: A very accurate timing is obtained for all input channels.
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g.MOBIlab

In the Settings menu select Select Hardware...

Settings | Analysis  Tools  Made

| Select Hardware, ..

S

q.MioEIlab. ..

Widen. ..

Channels, ..

Data Viewer. ..

q.MOEIlab Digital Io...

wl

The Select Hardware dialog opens:

Select Hardware

—Hardware

Available Hardware:

&- a.+OBIlab+
-- DAL Simulator

COMPort: COM3 = ) |
- COM Port : COM1

. COM Part : COM14

. COM Part : COM34 ;l

Selected Hardware:

£ gMOBllab
- COM Part: COMT

Help

Cancel | ak. I

Select from Available Hardware the g.MOBIlab that should be used for the measurements and click on

the arrow button as shown in the figure above. Now this g.MOBIlab with the COM port number is
displayed in the Selected Hardware box. The COM port of your g.MOBIllab can be found in the Device

Manager.

Click OK to finish hardware selection.
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To configure g.MOBIlab click on the g.MOBIlab... button in the Settings menu.

Settings | Analvsis  Tools  Mode

Select Hardware, ..

| 0.MOETlah. .. N |
q.MOEIlab Digital Io... "
Yideo...
Channels...
Drata Yiewer. ..

The configuration window opens:

g.MOBIlab x|

— Part Selection

Select Part; - Scan |

Stakus: IDevice connected. Senal Mumber: kML-2003.710.09

—&nalog Channels

Type Senzitivity HPF-LF [Hz] Folarity Match [Hz]
v Channel 1 EEG 1000 1.5-30 Bipalar hone ¥
W Channel2  EEG 100u 1530 Bipolar  [none =]
W Charnel2  DC BO0LY 0.01-30 Bipolar m
[ Channel4  DC B00uY 00130 Bipolar  [none ¥]
W Chanrel5  ECG/EMG By’ 0.5-100 Bipolar  [nore ¥
¥ Channel6  ECG/EMG By 05100 Bipolar  [none =]
V| Chanrel? Al By 0-100 Uriplar — [nane =]
W Channel Al B 0-100 Unipalar  [none =]

—Sample Frequency

Sampling Frequency [Hz]: IEEE

Help Cancel ak.

Port Selection

If you do not know the COM port of g.MOBIlab please press the Scan button. Then g.Recorder is
searching for the correct port. If the device is not connected to the selected port the Status will be set to
Not Connected!

Analog Channels

In the Analog Channels section the channels that should be recorded can be selected. The Type, the
Sensitivity, the highpass HP and the lowpass LP and the Polarity are displayed. Additionally a 50 or 60
Hz Notch filter can be applied.
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Sample Frequency
The Sampling Frequency is 256 Hz.

g.MOBllab provides four digital channels. To configure the digital inputs and outputs click on the
g.MOBIlab Digital 10... button in the Settings menu.

Settings | Analysis  Tools  Mode

Select Hardware, ..

a.MOEIlab, ..

| 0.MOBIlab Digital 10... .,
by

Yidea. ..

Channels. ..

Data Viewer, ..

D1 and D2 can be configured as digital input or as output. The ext. Trigger is always a digital input and
reads the trigger button response. The int. Trigger is an internal trigger line that can be set with a button
in g.Recorder.

g.MOBIlab Digital IO x|

Mame Drescription Color Sel. 10 Direction Edge Detection

M D1 Frash [ [ou =] [Rising
M D2 St color | [ou =] [Fising
M e Tigger [UserResporse [N [0 | [Rising
v i Tigger Mot [ 50 =] [Rising

Help | Cancel |

Led L Led Lo

Perform the settings as shown in the figure above and close the dialog with OK. Then the following
controls will be visible in g.Recorder:

| & Marker: -Digital cut: @01 L 02 ¢@int. Trigger

Click on the buttons to set the markers. All markers are stored together with the biosignal data. The digital
inputs and outputs are sampled together with the biosignal data.
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g.MOBIlab+

In the Settings menu select Select Hardware...

Settings | Gnalysis  Tools  Mode

| Select Hardware, .. [
i
0.MOEIlab+. ..

0.MOEIlab+ Digital 10,
Yideo...

Channels, .,

Data Viewer. ..

The Select Hardware dialog opens:

Select Hardware

—Hardware
Available Hardware:
=- g:MEIEIIaI:w

: Lo MP-2007.10.06 COM P
[~ MI-Cards

- DAQ Simulatar

Selected Hardware:

£ g.MOBllab+
- MP-2007.10.05 COM

Select from Available Hardware the g.MOBIllab+ that should be used for the measurements and click on
the arrow button as shown in the figure above. Now this g.MOBIlab+ with the serial number and the COM

port number is displayed in the Selected Hardware box. The COM port of your g.MOBIlab+ can be

found in Bluetooth Devices in the Control Panel.

Click OK to finish hardware selection.
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To configure g.MOBIlab+ click on the g.MOBIlab+... button in the Settings menu.

Settings | Analysis  Tools  Mode

Select Hardware, ..

| g.MCETab-+. .

[
q.MiOEIlab+ Digital I, "
Yideo...

Channels, .,

[raka Yiewer. ..

The configuration window opens:

g.MOBIlab+ ¥2,04 x|

—Info

Select Park: COMA

Stakus: Device connected. Serial Mumber; MP-2007.10.08

—analog Channels

S enzitiviby HF-LF [Hz] Falarity Motch [Hz]
v Channel 1 A00u 05100 Bipalar hone ™
¥ Channel 2 N 05100  Bipolar  [rone 7|
W Channel 2 2 0,01-100 Bipolar  [none =]
W Channel 4 2 0,01-100 Bipolar  [nane |
W Channel 5 i 05100 Bipolar  [none ¥
¥ Channel & B 05100  Bipolar  [rone 7|
W Charinel 7 5 0-100 Unipolar — [nane =]
¥ Channel 8 B 0-100 Unipolar  [none =]

—Sample Frequency S0 Card
5 ampling Fraquency [Hz]: Ir 5D card status:  Card inzerted
Space left on 50 card: 963 MEB

— Operation Mode

¥ Gererate test signal [~ Enable streaming to S0 card  Status: Mot streaming

Help Cancel ]

Info

In this section the COM port where g.MOBIlab+ is connected and the serial number of g.MOBIlab+ are
shown.
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Analog Channels

In the Analog Channels section the channels to be recorded can be selected. The Sensitivity, the
highpass HP, the lowpass LP and the Polarity are displayed. Additionally a 50 or 60 Hz Notch filter can
be applied.

Sampling Frequency

The Sampling Frequency is 256 Hz.

SD card

If a SD Card is inserted into g.MOBIlab+, then the SD card status is displayed in the SD Card section
including the space left on the SD Card.

Operation Mode

In the Operation Mode section on the bottom of the dialog the checkboxes Generate test signal and
Enable streaming are located.

With the Generate test signal checkbox selected, g.MOBIlab+ will output a test signal consisting of
ramps with different slopes on the eight analog channels and the digital channels will toggle at different
rates. This function is implemented to test the connection between g.MOBIlab+ and PC or laptop. It is
recommended that the markers are turned off for this function.

The Enable streaming to SD card checkbox is only enabled if a SD Card is inserted into g.MOBIllab+. If
the checkbox is selected then it is possible to disconnect g.MOBIlab+ from the g.Recorder environment
and the device will continue to stream data to the built-in SD Card. If a connected g.MOBIlab+ is already
streaming data then this Status is also displayed in the Operation Mode section.

g.MOBIlab+ provides eight digital channels. To configure the digital inputs and outputs click on the
g.MOBIlab+ Digital 10... button in the Settings menu.

Settings | Analysis  Tools  Maode

Select Hardware, ..

a.MOEIlab+. ..

| g.MOETIah+ Digital 1c3,..
Videa...

F

Channels. ..

[ata Viewer, ..
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DIO1 to DIO4 can be configured as digital input or as output. DI1 to DI4 are digital inputs. Set the Edge
Detection to either detect only Falling or Rising edges or to detect both, Rising+Falling.

g.M0OBIlab+ Digital 10

X

v
=

1 < 1 7

1 X

M ame

Dl 1

012

D3

04

Dio1

Do 2

o3

Do 4

Drescription Color Sel. 10 Direction

ILlser Rezponze |- IIn

I— Calor | IIn

i

T

[Flash - [0

IStimuIi Calar | IEIut

Ianement Colar | IEIut

. T

E dge Detection
| |Faling |
| |Rising |
| |Rising |
| |Rising |
| |Faling =]
x| |Faling |
=] |Faling |
| |Rising |

Help | Cancel |

ok |

Perform the settings as shown in the figure above and close the dialog with OK. Then the following
controls will be visible in g.Recorder:

# Digtal Out: @001 HDIOZ @ DIO3

Click on the buttons to set the markers. All markers are stored together with the biosignal data. The digital
inputs and outputs are sampled together with the biosignal data.

If Enable streaming in the g.MOBIlab+ dialog is selected and the data acquisition is started by clicking
on the Display button the g.MOBIlab+ Start Streaming to SD Card dialog will appear.

If g.MOBIlab+ is already streaming, the Status in the Device section will be set to Streaming. The SD
Card section will be disabled.

ﬂ' g.MOBIlab+ Start Streaming Eo SD Ca - |EI|5|
\ ? ) Start streaming to S0 card 7

SO Card Infa

Space left on 50 card:  950MB Filenarne: ISESSIEIN

Help Mo | ez
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The Start Streaming to SD Card dialog asks the user to provide a Filename for the data recorded to the
SD card.
The default filename is SESSTON, characters entered are set to uppercase automatically. Characters not

*

allowed for a filename are <, >, \, /, :;, *, |, ? and ”. Numbers can also be used.

The Space left on SD Card in MB is also displayed

To confirm streaming to SD card click Yes. Then data are displayed in g.Recorder for control purpose
and data are streamed to the built-in SD card on g.MOBIlab+

Click No to simply display data in g.Recorder.

When the data acquisition is stopped, then g.MOBIlab+ Stop Streaming To SD card dialog will appear.

To stop the data transfer to the PC and data acquisition to the SD Card in g.MOBIlab+ click Yes. To
continue streaming data to the SD Card click No.

ﬂ g.MOBIlab+ Stop Streaming To SD C: - IEIlEl

\_‘p Stop ztreaming to S0 card 7

Help Mo | Yes I

If g.MOBIllab+ is already streaming data to SD card, then you can reconnect the device to g.Recorder.
Therefore an information dialog will appear. Click OK to display data again from g.MOBIlab+ in
g.Recorder.

g-MOBIlab+ x|

\lj) Device is skreaming ko S0 card.
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g.BSamp

In the Settings menu select Select Hardware...

Settings | Analysis  Tools Mo

| Select Hardware. .. o

d.BSamp... a3
7.B5amp Digital 10, ..
Videda. ..

Channels. ..

Data Viewer. ..

If the National Instruments data acquisition card (DAQ card) is installed correctly the NI-Card is listed
under Available Hardware. Add the correct DAQ card to the Selected Hardware listbox.

Select Hardware

—Hardware
Available Hardware: Selected Hardware:
- g.MOBIlab+ =1 MI-Cards
= Nl-Cards O FC1-E023E: Devl

. PCI-B0Z3E:Devi

-- DAQ Simulater 0 e
- 0.MOBllab 4{'

Help Cancel | 0k, I

Then close the window with the OK button.

After finishing the hardware selection choose g.BSamp... in the Settings menu.

Settings | Analysis  Tools Mo

Select Hardware, ..

| gd.BSamp... [ |
g.B5amp Digital 10, ., &
Widea, ..
Channels. ..
Data viewer. ..

The g.BSamp configuration dialog provides all the settings needed for your measurement.
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g.BSamp

Select Input Range: |+.-*- B 'l Sampling Frequency [Hz]:|258

"Amplifier Setlings

g.BSamp 1 |

Load Amplifier Configuration File:  Load... ¥ aBSamp Connected

—g.BSamp Channel Settings

¥ Charinel 1 ¥ Charrel 2 ¥ Channel 3 v Charnel 4 ¥ Charinel 5 ¥ Charrel 6 ¥ Channel 7 ¥ Charnel 8

LP: [1kHz = LP: [ikHz =] LB [ikHz =] P [1kHz =] L. [IkHz =] LP: [1kHz | LP: [ikHz = LP: JikHz =]
Match: [50Hzoff =| Motch: [S0Hzoff =] Meteh: [S0Hzoff x| Motch: [S0Hzoff x| Motch: [50Hzoff x| Match: [S0Hzoff =| Motch: [S0Hzoff x| Neteh: [S0Hzoff x|
HP: [2Hz =] WP J2zH: =] WP [2Hz x| WP [2Hz x| WP 2Rz x| WP JiH: =] WP [2H2 2] HR [2H2 7]
Sens. |5 i j Sens. |5 0 j Sens |5 o j Sens. |5 i j Sens. |5 i j Sens. |5 0 j Sens |5 o j Sens. |5 i j
¥ Charinel 3 v Chanirel 10 ¥ Channel 11 [¥ Charnel 12 ¥ Charinel 13 v Charnel 14 ¥ Channel 15 [¥ Charnel 15

LP: [tkHz x| L. [tkHz =] LR [ikHz x| P [1kHe =] LB [1kHz =] L. JikHz =] LR [ikHz =] P [1KH:  ~|
Motch: [50Hzoff =| Motch: [S0Hzoff =] Meteh: [S0Hz off +| Metch: [S0Hzoff x| Motch: [50Hzolf x| Match: [S0Hzoff =| Motch: [S0Hzoff x| Neteh: [S0Hzoff =]
HP:  [2Hz  =| HP: [2Hz =] HP: [2Hz =] HP. [2Hz x| HP: [2Hz | HP: [2Hz | HP: [2Hz x| HP: JeHz |
Senz |5 o j Sens |5 i j Sens |5 0 j Sens |5 i j Senz |5 o j Sens |5 i j Sens |5 0 j Sens |5 i j

Help | Canicel | ak

Amplifier Settings

Input Range — select the correct input range of the DAQ card (+/- 10V or +/- 5V). For g.BSamp select
+/-5V

Sampling Frequency [Hz] - select the sampling frequency

Then for each g.BSamp the Channel Settings are shown:

Load... - an amplifier configuration file can be loaded

LP — select the lowpass filter of the amplifier

Notch — select the Notch filter

HP — select the highpass filter

Sens — select the sensitivity

Note: All these settings are only status information and do NOT affect the settings of the amplifier.
Click OK to confirm settings.

The DAQ card provides 8 digital input and output channels. To configure the channels select g.BSamp
Digital 10... in the Settings menu
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Settings | Analvsis  Tools Moo

Select Hardware. ..

g.B5amp...

| g.BSamp Dighal 0., .
vVidea... s

Channels, .,

Data Viewer, ..

This opens the Digital 10 Settings dialog.

~10] x|
—Digital 10 Charnels
Name Diescription ColorSel. 10 Ditectian Edge Detection
M D Fesh [ - =] [Rising =]
W D2 [uton | color | [in =] [Rising =]
M D3 Movemen]  [JEEER [0 =] [Rising =]
™ D4 I - =] [Rising =]
™ D5 I - =] [Rising =]
T: [ e | [m ~] [Rising =]
o7 e [n =] [Rising =]
o8 - =] [Rising =]
Hep | cancel | ok |

Select the digital inputs and outputs and assign a Description and a Color to each one. Then define
each channel as input In or as output out and if a rising and/or falling edge should be detected.

Outputs are listed in the Toolbar:

Digiktal Qut: L D3

Press on the button to set the output to high H or low L level. The digital inputs and outputs are logged
together with the biosignal data.
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DAQ Simulator

In the Settings menu select Select Hardware...

Settings | &nalysis  Tools W

| Select Hardware. .. h

DA Simulator, ..
Yideo..,

Channels..,

Data Viewer., ..

The Select Hardware dialog opens:

Select Hardware

- Senal Mumber 2 | e » [ |
- Serial Mumber 4
- Serial Mumber &
- Serial Number B i |
- Serial Mumber 7

- Seral Mumber 8
- Seral Mumber 9 lI

[ Y| 1 4m

—Hardware
Awailable Hardware: Selected Hardware:
=1 DAL Simulator -] =1 DA Simulator
- Senal Numberl | e Semial Murmber 1
- Senal Mumber 2

Help Cancel | 0k, I

Select Serial Number 1 from the Available Hardware list and click on the arrow button to add it to the

Selected Hardware list. If more than 16 channels should be simulated add as many DAQ Simulators as

needed.

Click OK to close the dialog.

To configure the DAQ Simulator select DAQ Simulator from the Settings... menu.

Settings | &nalysis  Tools W

Select Hardware. ..

| DAG Smulator... [\ |
Videa... o
Channels. ..

Data Viewer., ..
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The configuration window opens with the simulator serial number (e.g. 1):

DAQ Simulator = | ) |

Serial Number 1

Simulator Settings

Sample Rate: 256 Hz Signal Frequency: 1 Hz Amplitude: 1 n

Signal Creation Buffer Size: M+ ms DCOffset 0 v

Azquired Channels

Channe! 1 Channel 2 Channel 3 Channe! 4 Channel 5 Channel 6 Channel 7 Channel 8

Channel 3 Channel 10 Channel 11 Channel 12 Channel 13 Channel 14 Channel 15 Channel 16
Apply to all devices [ Cancel 1 [ 0K

Sampling Rate [Hz] specify the sampling frequency of the DAQ Simulator in Hz

Signal Frequency [Hz] specify the frequency of the test signal

Amplitude [pV] specify the amplitude of the test signal

Time Interval [ms] set the interval between the imports of the samples. (e.g. set the Timer
Interval to 50 ms at a sampling rate of 1 kHz then every 50 ms 50 samples
are drawn)

DC Offset [uV] specify the offset of the test signal

Channel Selection select the channels to be recorded

If multiple simulators are configured use the Apply to all Amplifiers button to perform the settings for all
amplifiers.

Note: data in the DAQ Simulator is not sampled equidistantly!
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Feature Definition

g.Recorder allows calculating in real-time specific features which are shown in the Feature Viewer.
g.Recorder supports the Cerebral Function Monitor (CFM) parameter, the Heart Rate (HR) and the

Compressed Spectral Array (CSA).

Select Feature Definition... from the Analysis menu

Analysis | Tools  Mode  Wiew

Feature Definitian. .. h

Marker Definition. .,

In the Feature Definition dialog select the Cerebral Function Monitor

Feature Definition

—Select Features

—Selected Features —

(CFM)

=101 x|

Feature; Channel;
Cerebral Function kdanitaor CFR
Heart Rate HR 5
Comprezsed Spectral Aray C54
Cerebral Function kaonitar CFR

b |

<... |

Advanced |
Help Cancel | Apply | k. |
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Then select the EEG Channel that is used to calculate the feature and add the feature with the arrow
button.

_ioix]

—Select Features —Selected Features ——
Feature: Channel: 1 CFM
Il:erel:ural Function Monitar CF j
]

=

Advanced |

Help Cancel Apply | F, |

On the right side the channel number and the selected feature are displayed.

Furthermore calculate the HR from the ECG channel 5 and the csa also from EEG channel 1.

W=

—Select Features —Selected Features ——
Feature: Channel: 1 CFM

IHeart Fate HR j |1 ;ESH'&
<...

Advanced |

Help Cancel Apply | F, |
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Configure CFM

To configure the CFM feature select it and click on the Advanced button. This opens the CFM

Configuration dialog below.

Cerebral Function Monitor Configuration X|

—Filter Band

Lowest Frequency [Hz]: |20

Highest Frequency [Hzl 150

— Clazszification

¥ Clazzify CFM Pattemn

Pattern Definition ... |

FPercentile [%]: I 5 3: Epoch Duration [min): 100
—Dizplay
Time on Screen [min]: ()]
Help Cancel Apply (] 4
Filter Band

Lowest Frequency [Hz] — select the lower cutoff frequency for the CFM calculation
Highest Frequency [Hz] — select the upper cutoff frequency for the CFM calculation

Classification

Classify CFM Pattern — check to automatically classify the CFM signal
Percentile [%] — the percentile specifics the lower and upper signal amplitude border for the

segmentation

Epoch Duration [min] — specify the segment size in minutes
Pattern Definition — specify the segmentation rules

Display

Time on Screen [min] — enter the minutes shown on one page in the Feature Viewer

g.Recorder User Manual

4.12.03 89



Press on the Pattern Definition... button to open the following dialog:

x
—Pattemn
M anne: Lower level [T Upper level [pV]: Calar;
BURST From: [>10 T [0 From: [>70 To: [70 B~ s
Add | Remove | Apply changes I
M ame | Lawwer lewel From | Lower level Ta | Upper lewel From | Upper level Ta | Caolar Wizible |
CwP >0 <5 »=100 <=7l I TRLE
DLvP >0 <3 »=15 <=7l TRUE
DHYF »=3 <=h »=10 <=7l TRUE
IS0 »0 <3 »10 <10 TRUE
BSP »0 <3 »=10 <15 N TRLE
BURST »10 <10 »70 <70 P TRUE
Help | Cancel | Apply | 0K

Then enter a Name, the Lower level, the Upper level and define a Color for the specific pattern.

Click the Add button to add the pattern to the list. With Remove a selected pattern can be removed from

the list and with the Apply changes button the settings for a selected pattern in the list can be applied.

The figure above shows the standard classification used for neonatal recordings.

Close the dialog with the OK button.
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Configure Heart Rate

Select the HR feature and click on the Advanced button to open the following dialog:

Heart Rate Configuration 5[

QRS Comples Classification

Baze HR [bpm]: ||3|:| 3: M aximurn BR [ncrease [Z]: Rl :

b aximum HR [bpm]: 120 : b awimum RR Decreaze [£]: |5|:| 3:
Minimum HE [bpm]: n :

—General
Calculation Interval [min]: |1 : Time an Screen [min): B0 :

[ Show Digital Dizplay

— Output
+ Calculate Mean HR [bpm]

" Calculate Standard Deviation of HR [Z]
" Calculate BMSSD [ms]

Help Cancel k.

QRS Complex Classification

Base HR [bpm] - base heart rate in beats per minute

Maximum HR [bpm] - maximum heart rate in beats per minute

Minimum HR [bpm] - minimum heart rate in beats per minute

Maximum RR Increase [%] - maximum allowed increase of interval between two QRS complexes in
percent

Maximum RR Decrease [%] - maximum allowed decrease of interval between two QRS complexes

General

Calculation Interval [min] — specify the interval that is used to calculate the HR

Time on Screen [min] - enter the minutes shown on one page in the Feature Viewer

Show Digital Display — if selected the actual information for the heart rate or heart rate variability is
displayed right next to the feature channel.

Output

Calculate Mean HR [bpm] — mean HR of Calculation Interval

Calculate Standard Deviation of HR [%] — standard deviation of HR in Calculation Interval
Calculate RMSSD [ms] - root mean square of successive differences of HR in the Calculation Interval
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Configure CSA

Select the csa feature and click on the Advanced button to open the following dialog:

Compressed Spectral Array Configura il

— Calculation
MFEFT [r]: 2B =
Overlap [n]: 1] :

Start Frequency [Hz]: m
End Frequency [Hz]: Iﬂ
Blockoverlap [n]: 1 -
Epoch Duration [=]: m
Ampltude Min [/l o1 =
Amplitude bax LT Iﬂ
Mumber of Colars: Im Lolamap... |

—Dizplay
Time on Screen [min): 100
Help | Cancel | k. I
Calculation

NFFT - number of samples for the FFT

Overlap - number of samples that overlap

Start Frequency - lower value of y-axis scaling in Hz

End Frequency - higher value of y-axis in Hz

Blockoverlap - number of samples that overlap with preceding epoch
Epoch Duration - duration between calculated FFT outputs
Amplitude Min [pV] — minimal amplitude coded in the colormap
Amplitude Max [uV] — maximal amplitude coded in the colormap
Number of Colors — number of color used for the CSA colormap

Display
Time on Screen [min] - enter the minutes shown on one page in the Feature Viewer

Click the Colormap... button in the Calculation section to define the colormap used for the CSA. This
opens the following dialog:
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CSA Colormap Configuration x|

Define Colormap

Indew: 0O R: 0 Select Colormap
G 1] -
B o let
[Costom g |
Help Cancel | k. |

The CSA is plotted in uVZ/Hz ranging from Amplitude Min to Amplitude Max. E.g. the different colors in
the color bar below represent the power of the signal recorded with a logarithmic scale ranging from
0.006 to 25.000 uVZ/Hz with 256 colors.

. T T
I | | T
100 1000 5000 10000 25000

0.00&0.01 0.1 1 10
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Marker Definition

Markers can be used during measurement to highlight certain events. g.Recorder allows defining
markers which indicate a specific time point and region markers which indicate a time window.

Click on Marker Definition under the Analysis menu.

Analysis | Tools  Mode  Wiew

Feature Definition. ..

Marker Definition. ., %

to open the following window:

ol

— Define Marker

k.ey Dezcription Toggle Color

Im_ IMn:n'-.fement [~ Toggle J &dd

— Defined Markers

A

m [ Enable IMDvement [ Toogle |:|
Remove |
Help Cancel | k. |

Define one marker with the key m and name Movement, select the green color. Do not check the Toggle
checkbox to have a marker that indicates a specific point in time. Use the Add button to define the
marker.

Then define key e as region marker by checking the Toggle checkbox. Set the description to Event.

Finally close the window.

g.Recorder User Manual 4.12.03 94



Save Configuration

To store the settings select Save Setup as... function in the File menu.

File | Settings  Analysis  Tools  Mode  Wiew  Window  Help

-

= Dpen... Chrl+0
Find... CkrlH+F
Close
File Infa...
Load Setup. ..

Save Setup as. ..

Ry

o Start Data Yiewing
Pause Data Yiewing
& FRecord
Skop

Page Setup...
Print Features Preview, ..

Print Features...

it A\RecordSession_gMioEIlabplus_ezurioz003.03.07_10.29.29
4. AGMOBILAE MPOOSS

L \Record3ession_20058,11,19_17.05,43

Q. RecordSession_2007 07,17 _18.47.11

Ezxit

The last configuration is loaded automatically at the next program start.

Load Configuration from the command line

g.Recorder can be initialized by previous stored configuration using command line option

grecorder \d [Configuration file].

If the configuration file cannot be found at startup, then the last used configuration will be loaded. This
option is useful for providing specific study setups.
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