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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 design 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/EQG, g.tec can analyze
the data starting from artifact control, do feature extraction and prepare the results ready for
publication.
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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.MOBIlab Highspeed On-line Processing.

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@gtec.at
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Conventions

ltem
MATLAB code

String variables
Menu items

Format

Courier

Courier italics

Boldface

Example

to start Simulink, type
simulink

set (P_C, "PropertyName', ...

Select Save from the File menu
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Installation and Configuration
This chapter includes the following sections:
Hardware and Software Requirements

Installation from a CD
Files on your Computer
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Hardware and Software Requirements
Hardware Requirements

g.tec Highspeed On-line Processing requires a PC compatible desktop, notebook or
workstation running Microsoft Windows.

The table below lists optimal settings:

Hardware Properties

CPU Pentium working at 3000 MHz

Harddisk 100 gigabyte

RAM 8 gigabyte

uUSB 2-free connector for Hardlock and Bluetooth dongle

Software Requirements

g.tec Highspeed On-line Processing requires the installation of MATLAB and Simulink.
Make sure that the MATLAB installation works correctly before installing the g.tec
Highspeed software. Depending on your Windows operating system administrator rights
might be necessary for the installation.

Software Version
MATLAB Release 2014a
Simulink Release 2014a
. Windows 7 Professional Service Pack 1 English
Windows )
Win64
Acrobat Reader 11.0.04

.net Common Language Runtime |4

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02



Installation from a CD
The installation of g.tec Highspeed software consists of three steps

1. Installation of g.tec Highspeed

Insert the g.tec product CD into the CD-drive and change to the g.HIsys\g.HIsys
Highspeed Online processing for SIMULINK directory of your CD-
drive and double-click on the Setup . exe file. The installation starts and displays the
welcome message. Follow the instructions on the screen.

] o) i

fi‘;j g.tec Highspeed

Welcome to the g.tec Highspeed Setup Wizard g‘®

TECHHOLOGIES

The ingtaller will guide vou through the steps required toinstall g.tec Highspeed on your computer.

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

Cancel Meut >

Please read the License Agreement for g.tec Highspeed and if you agree with the
terms, click I Agree and Next. Then just follow the steps on the screen.
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2. Installation of the Hardlock

The driver software for the Hardlock is installed automatically via Windows update,
when the computer is connected to the internet. For manual installation click the
HASPUserSetup.exe inthe Prerequisites/HaspHL folder on your g.tec

CD.

Note that you have to uninstall the Hardlock driver separately if you uninstall the
g.MOBIlab Highspeed On-line Processing software.
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3. Set MATLAB path

To make the path settings start MATLAB and open the Set Path window in the File
menu. Then click on the Add with Subfolders button and select

C:\Program Files\gtec\gtecHS

to add all subdirectories:

A\ Set Path

P

[ Add Folder... |

All changes take effect immediately.

MATLAE search path:

| Add with Subfolders... |

Move to Top

Move Up

Mowve Down

[
[
[
[

Move to Bottom

[ Remaove l

. Ch\Program Files\gtec\gtecHS\Lib\Transform
. Ch\Program Files\gtec\gtecHS\Lib\gHlamp

. C\Program Files\gtec\gtecHS\Lib\gMOETlab
. Ch\Program Files\gtec\gtecHS\Lib\gNautilus
. Ch\Program Files\gtec\gtecHS\Lib\gO5C
. Ch\Program Files\gtec\gtecH5\Lib\gO5ChgOSCelient
. Ch\Program Files\gtechgtecHS\Lib\gOSChgOSCreceive
. Ch\Program Files\gtechgtecHS\Lib\gOSChgOSCsend
. C\Program Files\gtec\gtecHS\Lib\gU5Bamp
. C\Program Files\gtec\gtecHS\g.55VEP 2.15.00
. C\Program Files\gtec\gtecH5\g.55VEP 2.15.00\Batch
. Ch\Program Files\gtech\gtecHS\g.55VEP 2.15.00\Help
< | i |

3

’ Save l [ Close Revert

I

Default

J

Help

l

j_S—

Click Save and Close to finish t

Insert the Hardlock into a free USB slot of your PC or notebook. The light must be on if the

installation was successful.

g.MOBIlab Simulink Highspeed On-li
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Files on your Computer

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

C:\Program Files\gtec\gtecHS\Lib\gMOBIlab
Example models - are stored in the subdirectory

C:\Program Files\gtec\gtecHS\Examples\gMOBIlab
Help files - are stored under

C:\Program Files\gtec\gtecHS\Help\gMOBIlab

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02
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Introduction to g.MOBIlab+

g®.MOBIlab+ - g.tec's portable biosignal acquisition and analysis system - is the perfect tool
for recording multimodal biosignal data on a standard Pocket PC, PC or notebook. This
allows investigating brain-, heart-, muscle-activity, eye movement, respiration, galvanic skin
response and other body signals.

g.MOBIlab+ multi-purpose version comes with 4 EEG/EOG, 2 ECG/EMG channels and 2
analog inputs which can be utilized for other sensors. A switch can be connected for external
triggering of the data.

g.MOBIllab+ EEG-version comes with 8 EEG type channels. A switch can be connected for
external triggering of the data.

g.MOBIlab+ system example: g.MOBIlab+ is connected to a Pocket PC running the
g.-MOBIlab recording software. g.MOBIlab+ is here connected to an ECG patient cable, an
EEG/EOG electrode box and a switch box. The g.tec electrode cap with 64 electrode positions
according to the international 10/20 electrode system and screw-able EEG electrodes can be
used to measure EEG.
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Highlights

e acquire EEG, ECG, EOG, EMG simultaneously on a standard PC

« on-line visualization and storage of up to 8 analog channels and 8 digital channels

o Bluetooth connection to standard PC

« Data Acquisition to built-in SD card

« on-line signal analysis under Simulink

e can be combined with g.BSanalyze for off-line biosignal analysis under MATLAB

Technical details and specifications

g.MOBllab+ EEG/EOG
(multi purpose)

Analog inputs

g.MOBllab+ EEG/EOG
(EEG - Version)

Additional Inputs/Outputs
Power supply
Data acquisition

Standard
Connectors

Channels: 2 Channels: 2 ECG/EMG Channels: 2

Filters: 0.5 - 100 Hz Filters: 0.01 - 100 Hz Filters: 0.5 - 100 Hz
Sensitivity: 500 vV Sensitivity: 2 mV Sensitivity: 5 mV
(bipolar) (bipolar) (bipolar)

Channels: 2, Filters: DC - 100 Hz, Sensitivity: 5 \V (bipolar)

Channels: 8

Filters: 0.5 - 100 Hz

Sensitivity: 500 pV

(monopolar)

7 digital TTL inputs, 1 external switch, 4 digital TTL outputs

4 standard AA batteries or accumulators

ADC with 16 bit and 256 Hz, bluetooth and serial (RS232) interface, SDcard slot for SD
cards up to 2 GB

meets IEC 60601-1, for research application, no medical use

10 pin connector for EEG/EOG 4 pin connector for switch

8 pin connector for ECG/EMG 7 pin connector for RS232 to PC or PPC
10 pin connector for analog in and digital I/O

For a more detailed description please refer to the “Instructions for use” manual for

g-MOBllab+.
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g.MOBIllab+ Highspeed Block

gMOBIllab+

Description

The g.MOBIlab+ Highspeed block provides a graphical interface to the
g.MOBIlab+ hardware which can be used under Simulink to perform
online biosignal processing, data logging and signal visualisation.

The g.MOBIlab+ block has four inputs and 1 output. The inputs are
used to control the four digital output of g.MOBIlab+. A falling edge
from 1 to O at the g.MOBIlab+ block inputs sets the digital output to
LOW and a rising edge from 0 to 1 sets the output to HIGH.

The g.MOBIlab+ block output signal provides the biosignal data. The
data format is double and it is scaled in Microvolts. If all analog input
channels (8) and all digital lines (8) are acquired the line width is 16.
Use a Demux block to de-multiplex the channels.

g-MOBIlab+ multi-purpose version has the following analog input
channels:

Channel Signal Sensitivity Low pass High pass

[HZz] [HZz]
1 EEG/EOG | +500 uV 100 0.5
2 EEG/EOG | +500 uVv 100 0.5
3 EEG/EOG @ +2mV 100 0.01
4 EEG/EOG | +2mV 100 0.01
5 ECG/IEMG | +5mV 100 0.5
6 ECG/IEMG | +5mV 100 0.5
7 Sensor 5V 100 DC
8 Sensor 5V 100 DC

g.MOBIlab+ EEG version has the following analog input channels:

Channel | Signal | Sensitivity Low pass High pass

[HZ] [Hz]
1 EEG/EOG | +500 uVv 100 0.5
2 EEG/EOG | +500 uV 100 0.5
3 EEG/EOG | +500 uVv 100 0.5
4 EEG/EOG | +500 uVv 100 0.5
5 EEG/EOG | +500 uVv 100 0.5
6 EEG/EOG | +500 uVv 100 0.5
7 EEG/EOG | £500 uVv 100 0.5
8 EEG/EOG | +500 uVv 100 0.5

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02 14



Dialog Box

u g.MOEllab+ Configuration

=] |

o .MOElab+ configuration dislog allows selection of analog and digital
channelz az well as providing other necessary zettings for the device.

— Analog Channels and Motch Filters:

YICH1 050-10000Hz B +500p kotch: | OFF -
¥ICH2 050-10000Hz B +500uY Motch:  |OFF =
Y| CH3 0.01-10000Hz B *+2mV Match: | OFF -
Y| CH4 0.01-100.00Hz B *2mV Motch:  |OFF -
JICHS 050-10000Hz B *5mV kotch: | OFF -
¥ICHE 050-10000Hz B *SmV Motch:  |OFF =
| CHY 0.00-100.00Hz U *250mY Match: | OFF -
¥|CHS 0.00-100.00Hz U *250mYv OFF -
— Digital Inputs and Outputs:
Digital Input 1: 1§} -
Digital Ingput 2 M -
Digital Input 3: M —
Digital Ingput or Sutput 1 M -
Digital Input or Cutput 2 M -
Digital Ingput or Cutput 2 I -
Digital Ingput or Cutput 4 M -
Digital Input 4 M -
— Settings:

Serial part: COmMA: -
Filename:
'GMOBILAB'
Maximum delay:
10000

Enable writing to SDCard W | Testmode

| OK | | Cancel | | Help |

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02

Notch: For each analog channel, a notch filter can be used,
depending on the local power line frequency either 50 or 60 Hz,
select OFF to disable notch filtering.

Analog Channel 1 — 8: Use the check boxes to define the analog
inputs that should be acquired.

Digital Input 1, 2, 8: Can be chosen as input (IN) or switched off

Digital Input 3: If chosen as input (IN) in the edit box, this channel
can be used to read in a button press from the external trigger button.
If the button is not pressed the output signal is 5. If the button is

15



Characteristics
of the block

pressed the output signal is 0. The channel can be switched off
(OFF).

Note: The amplitude of the digital I/Os of the g.MOBIlab+ block is 0
(LOW) or 5 (HIGH).

Digital Input or Output 4 — 7: Define the digital 1/0 as input (IN),
output (OUT) or disable it (OFF).

Max. delay (ms): define a hardware buffer for storing the acquired
data during the acquisition. If the Simulink model can not process the
data fast enough the data is stored in this buffer. If the Simulink
model is fast enough this buffer will be empty. If the computation
demand of the Simulink model is too high a buffer overflow will be
indicated by a warning message.

Serial Port: select the serial port where g.MOBIlab+ is connected.
Only ports available on the system are displayed

Enable writing to SD card: Use check box to enable the
g.MOBIlab+ to write data to a miniSD card. Streaming to SD card
can only be enabled, when a miniSD card is inserted into the SD card
slot. The space remaining on the card is displayed in this line.

Filename: If streaming to SD card is enabled, provide a filename for
the data written to the SD card, consisting of 8 characters (numbers or
uppercase letters). The default filename is GMOBILAB.

Testmode: Check this box to use the implemented test mode. The test
mode sends for every channel ramp signals at different frequencies.
Hence, the proper connection and function of the setup can be easily
checked.

Direct Feedthrough No
Sample Time [s] 1/256
Number of Inputs 4
Number of Outputs 1

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02 16



Connect to g.MOBllab+

The connection to g.MOBIlab+ can be tested by performing the following steps:

1. Start the MATLAB command window. See your MATLAB documentation if you are
not sure how to do this.

2. Open the Simulink model by typing gMOBIlabplusdemol into the MATLAB
command window. This command starts up Simulink and creates the following

window:
#1 gMOBIlabplusdemol w L=l B [
File Edit View Display Diagram  Simulation  Analysis  Code Tools  Help
(e =  wlh /
bz - &8 s @2 4O P @& > Y-
aMOEIlabplusdemo1 |
@
0 P
Q Corstant " ——
£3 g -
—= g MOBlab+ g-5COPE
g.MOBllab Highspeed On-line Processing
Copyright g.tec medical engineering GmbH
b
Ready 100% FixedStepDiscrete
1 — — []

The Simulink model contains a gMOBIlab+ block which reads in the data from the
amplifier over Bluetooth or serial interface.

3. Enable the Bluetooth connection and switch on g.MOBIlab+. See “Instructions
for use” for g.MOBIlab+ for installing the Bluetooth dongle and proper
connection. When g.MOBIlab+ is switched on, the power LED on g.MOBIllab+ is
blinking green. Do not connect any cables to g.MOBIlab+.

Double click the gMOBIlab+ block to open the following dialog box:

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02 17



u g.MOEllab+ Configuration L= |

o .MOElab+ configuration dialog allows selection of analog and digital
channelz az well as providing other necessary zettings for the device.

— Analog Channels and Motch Filters:

[#]CH1 D0.50-100.00Hz B +500uV Motch: | OFF 'r:
CH2 0.50-10000Hz B +500uY Maotch: | OFF v:
CH3 0.01-10000Hz B *+2mV Motch: | OFF v:
CH4 0.01-10000Hz B *2mV Maotch: | OFF v:
CH5 0.50-10000Hz B #5mV Motch: | OFF 'r:
CHE 0.50-10000Hz B #5mV Maotch: | OFF v:
CH7 0.00-100.00Hz U +250mV Motch: | OFF v:
CHE 0.00-100.00Hz U £250mV OFF v:

— Digital Inputs and Outputs:

Digtal It 1: N ]
Digital Inpt 2 M v:
Diiggital Input 5 IM v:
Digital Input or Cutput 1 1§} v:
Digital Input or Cutput 2 M v:
Diggital Inpt or Cutput 2 IM v:
Digital Input or Sutpt 4 I v:
Digital Input 4: I v:
— Settings:

Setial part: COm4: - .
Filename: .
'GMOBILAB'

Maximum delay:
10000

Enablz writing to SDCard %Testmcde

[ OK ][ Cancel ” Help ]

4. Make sure that all Analog Channels (CH 1 — CH 8) are selected and the Digital Lines
1-8aresetto IN.

5. Check the Testmode checkbox at the bottom of the dialog box.
6. Select the Serial port where g.MOBIlab+ is connected to and press the OK button.
The correct serial port can be found by checking the serial port connections in the

device manager at Ports (COM & LPT).

7. The model should now look like this

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02 18



-

¥ gMOBllabplusdemol ="0cN X
File Edit View Display Diagram Simulation Analysis Code Jools Help
(5 = al {
R ED@' B O I & ~=» (@~
gMOBIlabplusdemo1 |
@
0 -
& Corstant > N T
3 > =
—= gMOBllso+ MP-2007.11.02 g-5COFE
g.MOBllab Highspeed On-line Processing
Copyright g.tec medical engineering GmbH
pd
Ready 100% FixedStepDiscrete
L, - -

The serial number of your g.MOBIIab + is transmitted from the device and displayed
below the block in the model. In this case the serial number is: MP-2010.08.06.

8. Start the model by pressing the start button in the Simulink model.

! %HD

Run k

e

9. To view the signals double click on the Scope block.

-
g+ g.SCoOPE

=]

i) e, BRI FE Tmescale: s00s Q& & 152
Chi ‘ 1“:’ :

i
i)
™
FS
he
v
e
)
1
FL
hL
hi
hi
i
i

Channels 1 — 8 show ramps repeating with different slopes. Channels 9 — 16 show

digital

signals toggling between HIGH and LOW.
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10. Stop the model with the Stop button in the Simulink model.

'\I_Ij' Ik!,lh »
! Stop l.

Note that the data read into Simulink in testmode have no unit and are not scaled.

11. If the model can not be properly started, then please check the error messages
indicating the possible problems. See section Error Messages for the description of
all error messages.

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02
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Running g.MOBIllab Highspeed

To test the g.MOBIIlab Highspeed configuration on your system please perform the following

example:

1. To create a new Simulink model click on the Simulink icon in the MATLAB window

]~ e
\|o) {0} Preferences

‘Simulink  Layout [“5] Set Path
 Library v

smuur}—-mmunAY—,, man 3
Open Simulink block library

- ~—— T

or enter Simulink into the MATLAB command window. As alternative just type
gMOBIlabplusdemo?2 into the MATLAB command window and follow the steps

beginning from 8.

The Simulink Library Browser opens:

EE Simulink Library Browser

= | ] ) |

File Edit VYiew Help
@ '-3 ¥»| g.Scope

Libraries

Ml N

¢ P&l Simulink Extras
Py Stateflow

*u| g.CSPbi

*4| g.E¥Etracking

Pyl g.HIamp

"a)

q.MOBllab
#y| g.Mautilus

"a| g.0SC Library
"u| g.P300 Speller
*4| g.RTanalyze

¥u| g.55VEP BCI
*a
*a
*a
"a

VOOV

g.5TIMbox
g.JDPinterface
g.USBamp
g.Wiilnterface

> |Pu| gtec Highspeed Library

m

1

Library: g.MOBllab | Found: 'g.Scope’ I Freguenthy Used

Examples

Examples

DY STV )

g.MOBllab+

S0/60 Hz nA

m .

Motch Filter

gMOCBllab

Showing: g.MOBllab

b

The Simulink Library Browser gives access to all Simulink based blocksets.

2. Scroll down to g.MOBIlab to show the biosignal data acquisition block.

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02
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3. Press the Create a new model icon in the Simulink Library Browser

S8 Simulink Library

File Edit View

-
Librar

S
Mew model i

to open an empty Simulink model:

= | E [ |

«

%untitled
- s - -
File Edit View Display Diagram Simulation Analysic Code Tools  Help
-8 25 @ - = © - e foms =) @~
Model Browser = untitied
untitled @

@

£

=

Ready

100%

oded5

4. Click on the gMOBIlab+ block in the Simulink Library Browser and drag it into the
new Simulink model.

5. Click on the Notch Filter block in the Simulink Library Browser and drag it into the
Simulink model.

6. Open the Sources path under Simulink in the Simulink Library Browser and copy

the Pulse Generator and the Constant block into the new model.

7. From the g.tec Highspeed Library copy the g.Scope block.

8. From the Sinks directory under Simulink copy the To File block.

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02
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Now your model should look like this:

I - e F ~
#1 gMOBIlabplusdemo? E=EEE
| File | Edit View Display Diagram  Simulation  Analysis  Code Tools  Help

1E]| — g \ )
Ez' ig@' G > Ik 8 v inf » (@~
gMOBIlabplusdemo? |
@
®
IE' f
) 50/60 Hz &
= N _ _
I } y —
T S .
"'I"L'I"L' Analog Data
nal
Fulse g MoBlab Notch Fitter
Generator
3u Thsta—— " — -
Digital Selector ettt
Digital Inputs
M Session.mat
To File
g.MOBIllab Highspeed On-line Processing
‘Copyright g.tec medical engineering GmbH
o
Ready 100% FixedStepDiscrete

9. Double click the Notch Filter block to set the Frequency for the notch filter. A filter
with 50 or 60 Hz can be chosen or select none to apply no filtering.

Function Block Parameters: Motch Filter l

S

Parameters

Motch Filter {mask) (link)
Select the desired notch filter

Notch Filter | 50Hz

g.MOBIlab Simulink Highspeed On-line Processing 3.15.02
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10. Double click on the Pulse Generator block and perform the settings according to the
following window. The block is configured to output a rectangular signal with an
amplitude of 1 and a frequency of 0.5 Hz. The duty cycle is 50 %. The block
frequency is set to 256 Hz.

E Source Block Parameters: Pulse Generator M

Pulse Generator

Cutput pulses:

if (t == PhaseDelay) && Pulse is on
¥(t) = Amplitude

glze
YD) =0

end

Pulse type determines the computational technigue used.
Time-based is recommended for use with a variable step solver, while Sample-based

iz recommended for use with a fixed step solver or within a discrete portion of a
model using a variable step solver,

Parameters
Pulse type: [Sample based - ]
Time (t): [Use simulation time - ]
Amplitude:
=
1 L

Period {number of samples):

f soo i

Pulse width (number of samples):

250

Phase delay (number of samples):

]

Sample time:

1/256

Interpret vector parameters as 1-D

[ QK ][ Cancel H Help
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11. Double click on the gMOBIlab+ block. The settings for the analog channels are
displayed in the dialog box and the serial number of your device is displayed in the
header. Select all analog channels (CH 1 to CH 8) to read in all 8 analog input
channels. Enable the Digital Inputs 1 to 3 and 4 by setting them to IN. Define the
Digital 1/0s 4 to 7 as outputs (OUT). Define the Max. delay [ms] as 10000. This
buffers 10 seconds of incoming data and avoids to loose data if the Simulink model is
interrupted. Select the correct Serial Port for your device.

n g.MOEBllab+ Configuration l =REEN X

g.MOBllab+ configuration dialog allows selection of analog and digital
channelz as well as providing other necessary settings for the device.

— Analog Channels and Motch Filters:

[¥]CH1 0.50-100.00Hz U 500pV Notch: | OFF v:
[¥]CH2 0.50-100.00Hz U 500pV Notch: | OFF v:
CH3 0.50-100.00Hz U +500pV Notch: | QFF v:
[¥] CH4 0.50-100.00Hz U 500pV Notch: | OFF v:
CHS5 0.50-100.00Hz U +500pV Notch: | QFF v:
I [¥]CH6 0.50-100.00Hz U 500pV Notch: | OFF v:
[¥]CHT 0.50-100.00Hz U =500pV Notch: | QFF v:
[¥]CH8 0.50-100.00Hz U 500pV Notch: | OFF v:

— Digital Inputs and CQutputs:

Digital Input 1: " -
Digital Input 2: " -
Digital Input 3: 1M v:
Digital Input or Qutput 1: ouT v:
Digital Input or Qutput 2: ouT v:
Digital Input or Qutput 3: ouT v:
Digital Input or Output & DUT vi
il ot £ IN ................................. . J
— Settings:

Serial port: COMS5: -
Filename: .
GMOBILAB
Maximum delay:
10000

Enable writing to SDCard |:| Testmode

oK H Cancel H Help
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12. After configuring each block perform the connections as shown below:
i = | B i

*1 gMOBllabplusdemo2
File Edit Wiew Display Diagram Simulation Analysis Code Jools Help
=] (M [ el ]
-8 EE@' & O b \&) ~ inf » (B~
gMOBIlabplusdemo2 |
®
&
- f
» 90/60 Hz &
= - "
U b g
-
ﬁﬁ > Analog Selector
+H +H H
Puse g MOBliab Notch Fitler
Generator
- [ e L
U Y » _ﬁh_F_ ]
Digital Selector et
Digital Inputs
| Session.mat
To File
g.MOBllab Highspeed COn-line Processing
Copyright g.tec medical engineering GmbH
? |4 [ 1]
Ready 100% FixedStepDiscrete

Note that below the gMOBIlab+ block the name of the block and the serial number of
the g.MOBIlab+ device are displayed.

13. Click on the Simulation menu and select Configuration Parameters.
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14. Set the Stop time to inf and the Type under Solver options to Fixed-step. The Fixed-
step size must be set to 1/256 because g.MOBIlab+ samples signals at 256 Hz.

f ‘_E‘;: Configuration Parameters: gMOBIlabplusdemo2/Configuration (Active) @1
Select: Simulation time
El‘gli:raelrmporta'Export Start time: | 0.0 Stop time:  inf
> Optimization
> Diagnostics Solver options
Hardware Implementation

) g?r?'lfllealt'iq:;e'ltaepgceigg Type: [Fixedibep V] Solver: [discrete (no continuous states) -
Fixed-step size (fundamental sample time): 1255
Tasking and sample time options
Periodic sample time constraint: [Unmnsh’ained - ]
Tasking mode for periodic sample times: [Aum - ]
[ Automatically handle rate transition for data transfer
[ Higher priority value indicates higher task priority

\) oK ] [ Cancel ] [ Help Apply

15. Confirm the settings and close the window with OK
16. Start the model
& % IP
! Run L!
Note that if you move the model window during data acqusition with digital outputs
data might be lost and the channel might not be displayed correctly.
17. Stop the model by clicking the Stop button in the Simulink model.
LLI) | W ¥
! Stop l.
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Disconnect from and Reconnect to g.MOBIlab+

This section shows the use of the SD card for g.MOBIlab+ and how to disconnect
g.MOBIlab+ from SD card streaming and how to reconnect to the device again.

1. Start the MATLAB command window.

2. Open the Simulink model by typing gMOBTI labplusdemo4 into the MATLAB
command window. This command starts up Simulink and creates the following

window:
B/ gMOBllabplusdemod o] 0 S
File Edit Wiew Simulation Format Tools Help
O =S 3 an Morma
o
Constant
gMOBllabk +
Scope
g.MOBllab Highspeed On-line Processing
Copyright g.tec medical engineering GmbH
Ready 100% VariableStepDiscrete

3. Insert the provided SD card into the card slot in the battery case. Always do this
before switching on g.MOBIlab+!

4. Plug in the Bluetooth dongle and switch on the g.MOBIlab+ device.
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5. Double click the g.MOBIlab+ block in the model to open the following dialog box:
u g.MOEllab+ Configuration - = ]

o MOBlak+ configurstion dialog allowes selection of analog and digital
channelz az well as providing other necessary settings for the device.

— Analog Channels and Motch Filters:

| #|CH1 050-100.00Hz B 500 Motch:  OFF -
| CH2 050-10000Hz B +500uv blotch:  |OFF -
#|CH3 001-10000Hz B +2mV Motch:  |OFF -
W#|CH4 0.01-100.00Hz B +2mV Motch:  |[OFF -
#|CHS 050-100.00Hz B +5mY Motch:  OFF -
#|CHE 050-100.00Hz B +5mV blotch:  |OFF -
#|CH7Y 000-10000Hz U +230mY Motch:  |OFF -
W|[CH3 0.00-100.00Hz U +250mY Motch:  |[OFF -

— Digital Inputs and Outputs:

Digital Input 1: I -
Digital Input 2 IM -
Digital Input 3 IM -
Diiggital Ingout or Cowtpat 1 IM -
Digital Ingaut ar Outpt 2 I -
Digital Input ar Output 3 1M -
Diiggital Ingoutt or Cwtpt 4 IM -
Digital Input 4 I -
— Settings:

Serial port: CiomM4: -
Filename:

'GMOBILAE'

aimum delay:
10000

‘Snable writing to SDCard (1545 MB free) | Testmode

| OK || Cancel || Help |

In this dialog select the checkboxes Enable writing to SD card and Testmode. In the
line with the Enable writing to SD card checkbox the space left on the inserted card
is displayed. In this case a total of 1548 MB is available for data streaming.

Choose a filename or accept the default filename “GMOBILAB”. If the filename has
less than 8 characters the difference to 8 will be completed by underscores. To all
filenames a 4-digit number is appended automatically. This number represents the
already done number of recordings on the g.MOBIlab+ device. Click OK to close the
dialog.
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6. Start the model. When the model is started the green blinking LED is switched to glow
permanently until data acquisition either to PC or SD card is stopped. Then the LED
will blink again.

) 'L% >

!Flun!~

7. By pressing the Stop button on the Simulink model, if a SD card is inserted into
g.MOBIlab+ and Enable Writing to SD card is enabled, the following dialog will

open:
- .
Stop or Disconnect I. =1 |ﬂh
-
@ Stop data acquizition or dizsconnect from S0 card streaming device?
Stop | Dizconnect |
e

Click Disconnect to disable the data transmission from g.MOBIlab+ to the PC.
g.MOBIlab+ will continue to record data to the SD card. The LED on the device will
continue glowing green. By clicking Stop or the close button in the top right hand
corner the data acquisition is stopped and the LED blinks green.

8. When g.MOBIlab+ was disconnected from the PC all programs can be closed.
g.MOBIlab+ will continue to record data.

9. To reconnect press the Start button in the Simulink model as shown in step 6. The
following dialog will open:

r Resume transfer l — | |i3-r

@ Resumne transfer fram S0 card streaming? -886 MB left on 50 card.

Ok | Cancel |

L

By clicking OK data transfer from g.MOBIlab+ to the PC will be resumed. If Cancel
or the close button in the top right hand corner is clicked g.MOBIlab+ will continue to
stream data to SD card. The space left on the SD card is displayed in the dialog box (in
the example above a total of 971 MB are left on the card). If there is no more space
available on the SD card before you stop the model, g.MOBIlab+ will automatically
stop acquiring data. If the acquisition was stopped, the LED is blinking green. If the
battery capacity is low the color of the LED will turn to orange and after 5 minutes the
data acquisition is stopped. After the acquisition was stopped the LED is red blinking
indicating that the batteries must be exchanged.
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10. Stop the model by clicking the stop button in the model and then the Stop button in
dialog in step 7.

11. To read in the recorded data from the binary data file on the SD card use the example
function importgMOBIlabplus.m or see Addendum “gMOBIlabplus data
format.pdf” in the Help folder for detailed information about the data format of
the binary data file.

If g.MOBIlab+ can not stream to SD card format the SD card with the FAT file
system.
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Biosignal Acquisition and Visualization

This section shows the configuration of g.MOBIlab Highspeed On-line Processing for the
acquisition of a single ECG channel.

1. Start the MATLAB command window.

2. Open the Simulink model below by typing gMOBI labplusdemo3 into the
MATLAB command window. This command starts up Simulink and creates the

following window:

$1 gMOBllabplusdema3 ESREER T
File Edit View Display Diagram Simulation Analysis Code Jools Help
(5 = al
el - & &2 4P » @ ~
gMOBIlabplusdemao3 |
@
(O]
0 g
3 Constant >
o 4 L
> p| testmat
g MOBllab+ MP-2007 12108
ToFile
g.MOBllabk Highspeed On-line Processing
Copyright g.tec medical engineering GmbH
pd
Ready 100% FixedStepDiscrete

3. Plug in the Bluetooth dongle and switch on the g.MOBIlab+ device.
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4. Double click on the gMOBIlab+ block and select Analog Channel 5 (CH 5) to read in
the ECG channel. Switch all digital channels to OFF.

B 5.MOEBllab+ Configuration I L= ] o S|

g MOBNak+ configurstion dialog allows selection of analog and digital
channelz az well as providing other necessary settings for the device.

— Analog Channels and Motch Filters:

[FlcH1 050-10000Hz B +500uY Match:  |OFF -:
[FlcH2 050-100.00Hz B +500WY Match:  |QFF -:
|
[(1CH3 0.01-10000Hz B +2mV Match: | OFF v:
[(IcH4 0.01-10000Hz B +2mV Match:  |OFF v:
[¥]cHS 050-10000Hz B +5mV Match:  |OFF -:
[[lcHE 050-10000Hz B +5mv Match:  |QFF -:
[(1CH7 0.00-100.00Hz U +250mY Match: | OFF v:
[(lcH® 0.00-100.00Hz U +250mY Match:  |OFF v:

— Digital Inputs and Outputs:

Digital Input 1: OFF -
Digital Input 2 OFF . |
Digital Input 3 OFF .
Diiggital Inpaut or Cwtpt 1 OFF v:
Drigital Inpaut ar Swotpt 2 OFF v:
Digital Input ar Outpt 3 OFF v:
Digital Inpaut o Cutpt 4 OFF v:
Diiggital Input 4 OFF v:
— Settings:

Serial por: COM4: - ]
Filename: -
'GMOBILAE

aximum delay:
10000

[] Enable writing to SDCard (1548 ME free) [7] Testmaode

OK ][ Cancel H Help
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5. Double click on the To File bock and enter Filename test .mat. The data are stored
into the variable y.

Sink Block Parameters: Ta File @

To File

Incrementally write data into & variable in the specified MAT-file.

The variable may be created as a MATLAB timeseries, an array, or a MATLAB
structure,

MATLAE timeseries may be used for any data type, complexity, or dimensions.
Logging a bus signal produces a MATLAB structure that matches the bus hierarchy.
Each leaf of the structure is @ MATLABE timeseries object.

Use Array format only for vector, double, noncomplex inputs. Each column of the

array has a time stamp in the first row and a vector containing the corresponding
data sample in the subseguent rows.

Parameters

File name:

est.mat
Variable name;

¥

Save format: | Array -

Decmation:

| 1

Sample time (-1 for inherited):
-1

[ QK ][ Cancel H Help ] Apply

6. Plug in the ECG/EMG electrode box and connect your ECG electrodes to channel 5

7. Press the Start icon

& %[ID-

Run L!

8. Double click on the Scope block to view the biosignal data
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g-MOBIlab Highspeed reads in the data in Microvolts. The ECG signal above has
therefore an amplitude of approximately 1 mV.
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Viewing Data with g.BSanalyze

1.

Start the biosignal processing toolbox g.BSanalyze and load the biosignal data file
test.mat into the Data Editor with the Load data function from the File menu

Enter the sampling frequency 256 Hz

Enter sampling Frequency

X

Fleaze enter the zampling fregquency that was used to acquire the
data.

DAQ-Setting:

Sampling rate [Hz]: | 25|

OK !

3. The data loaded consists of two channels, one with the sample time and the ECG

channel. The Data Editor below shows the ECG channel after cutting out the sample

time channel. Use the sliders to scroll through the data-set.

-} Data Editor: \,Gtec250% exchange'christoph' test.mat

i =]
File Header Wiew Transform Pre-Processing Tools  Artifact  Analyze  Parameter_Extraction Classification ECG  Options Run! Help  User N
T:1 =
i I . Y | o L | g gy T f--44--- —
i i i i i i i i i
0.50 1.00 1.0 200 250 3.00 3.50 4.00 4.50
ﬂﬁFs Hzl| 236 time | 100039  samples:| 2561 trials| 1 channels| 1 | =
1| | ﬂGoto zecand: ﬁ_0039083 Channel: | 1 Triak | 1
DISPLAY PRESEMT SHOW MARKERS § ATTR. EPOCHING TOOLS COMMENT FILE
- 2 second | [channelxtisl - | | 7 chan.a.. [ vert.sc.. Seled...l Edit I Seled...l Ecit I Analize .. ety | Save presetsl
[ =d = m .
i Channel | |postive scale - [¥ Trisla... [ Hor.sc... Ruler
= ] ) BAD - NONE Create plot |
ﬁ Trials Zaom EU 2 | [V separa.. ¥ Grid I J . I D B
Select . | Undol IAut Mal m Typl [V Markers [V Ch.name Cancel | IFree mode vl Open journal |
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MATLAB Plot Function
You can use the MATLAB plotting functions for the visualization of acquired data. After

running gMOBIlabplusdemo3.mdl and logging data to the harddisk perform the following
steps:

1. Change to the directory where test.mat is stored and enter load test.mat in your
MATLAB command line

2. Type whos to investigate the variable y. The first row is a time vector and the second
raw the acquired ECG data.

3. Enter plot(y(1,:),y(2:end, :)) to create the following window:

- 10| =|
File Edit Yiew Insert Tools Deskiop Window Help "
DedsS kRAOSE €08 80
B
x 10
2 T T T T T T T T T
1.8+ -
1k -
0.5
05+ -
1 | | 1 1 1 1 1 | |
1] 1 2 | 4 g B 7 a = 10
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Other Examples

g-MOBIlab Highspeed provides the g.MOBIlab library and three other useful examples.
Open the Simulink Library Browser and either select g.MOBIlab or double click the
Examples entry to see the examples:

-
HE Simulink Library Browser SHECIE X

File Edit View Help
F 3 »|  Enter search term - #h Gy

Libraries Library: g.MCBllab | Search Results: (none) Frequenthy| 4 |
4 Simulink
Commonly Used Blocks Examples Motch Filter
Continuous

Discontinuities
Discrete g.MOBllsb+ [E gMOBllab
Logic and Bit Operations = =
Lookup Tables
Math Operations
Model Verification
Model-Wide Utilities
Ports & Subsystemns
Signal Attributes
Signal Routing
Sinks
Sources
User-Defined Functions
> Additional Math & Discrete
> DSP System Toolbox
> Simulink 30 Animation
Simulink Coder
> Simulink Extras

Examples
4 g.USBamp

Examples

4 g.tec Highspeed Library
Examples

« [ m r
Showing: g.MOBllab

[ 4

gMOBIlab starts a Simulink library with the driver blocks for g.MOBIlab and g.MOBIlab+
Examples contains the following models:

gMOBIlab Online ECG, Respiration starts a Simulink model which calculates the heart-
rate, heart-rate variability and respiration rate

gMOBIlab Brain Computer Interface starts a Simulink model which performs brain
computer interface experiments

gMOBIlab P300 Spelling Device starts a Simulink model which allows to spell with the
single character flash speller

See the PDF documentation under
C:\Program Files\gtec\gtecHS\Help\gMOBIlab

for a detailed description.
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Error Messages

Error messages are displayed via the error message pop up window. The error message
describes the function call within the error occurred.

€ gMOBlabplusdema3

=

=NREIN X

View Font Size

Message Source Reported By Summary

@ Block error g.MOEIlab= MP-2007.12.08 Simulink

Error reported by S-function "sf_gh...

0 gMOEBIlabplusdema3/fa. MOBIlab + MP-2007. 12.08

Error reported by S5-function 'sf_gMOBIlabplus' in 'gMOBIlabplusdema3fo. MOBIlab+ MP-2007, 12.08"

Comn ) e ) [

The last line of the error message yields a more detailed information. In the case above,
the wrong COM port was selected for communication or g.MOBIlab+ was not switched

on.

Error messages:

No g.MOBIlab found on
specific COM port

the wrong COM port was selected for
connections or g.MOBIlab+ is not
switched on

No g.MOBIlab connected.
Setting port to COM1

automatic COM port detection is selected,
but either g.MOBIIlab+ is not connected or
switched off

Could not open specified
COM port

a COM port that does not exist is selected

g.MOBIlab is paused

the g.MOBIlab+ to be connected to is
recording data to the SD card. See section

“Disconnect From and Reconnect To
g.MOBIlab+".

Could not read configuration

reading configuration from g.MOBIlab+
failed

Insert Dongle

the hardlock dongle is not inserted. Make
sure that the dongle is plugged in correctly

Dongle not valid

the hardlock inserted to the USB slot is
not valid with this software
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Product Page
Please visit our homepage www.gtec.at for

» Update announcements
» Downloads
* Troubleshooting

» Additional demonstrations
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