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ATTENTION
please read this manudkefore using your
biosignalsplux product

The information contained in this manual has been carefully checkedvamdhade every
effort to ensure its quality. PLUX reserves the right to make changesrapdvementsto
this manual and products referenced at any time without notice.

The word Bluetooth and its logo are trademarks of Bluetooth SIG Inc. and any use of such
marks is under license. Other trademarks are the gy of their respective own.

Please check yowsystemafter receivingand before usingt the first time, to confirm if it
contains all theordered sensors, accessories and other components. Contactwstomer
support if there are any variations from your original order.
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PLUX Wireless Biosignals S.A.
email: plux@plux.info

web: http://www.plux.info

Headquarters

Zona Industrial das Corredouras, Lt. 14°
2630369 Arruda do¥inhos

Portugal

tel.: +351 263 978 572

fax: +351 263 978 902

Lisbon Office

Av. 5 de Outubro, n° 788°
10506059 Lishoa

Portugal

tel.: +351 211 956 542
fax: +351 211 956 546
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DISCLAIMER

biosignalsplux products are intended for use ifife science education and research
applications only; they arenot medical devices nor are they intended for medical diagnosis,
cure, mitigation, treatment or prevention of diseasedd EO HOT OEAAA O Uil O

We expressly disclaim any liability whatsoever foryadirect, indirect, consequential,
incidental or special damages, including, without limitation, lost revenues, lost profits, losses
resulting from business interruption or loss of data, regardless of the form of action or legal
theory under which the liality may be asserted, even if advised of the possibility of such

damages.
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1 Your biosignalspluxKit

Figurel: biosignalspluxik

biosignadpluxsystens areavailable in 4 differerkit versions These versions atisted on the
following pages. We recommend you to cheakd confirmthe content of your kit after
receiving it and before using it the first timeo identify missing orwrongly shipped
components or sensors that vary from yooriginal orderContact our support if there are
any variations from your original order.
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1.1 biosignalsplux Explorer

HicH SVL
DATA LA :

Figure2: biosignalsplux Explorer Kit

This kit contains:

1 wireless £hannelbiosignalspluxdiUB

4 professional sensos your choice

1PLUX proven Bluetooth dongle

24 electrodes

1 medical grade charger

1 portable and rugged storage case with foam cushioning to house all the parts
OpenSignals (r)evolution signal acquisition and visualization soft@og/nloadhere)
OpenSignals (r)evolution Redlime Event Emulation Ad®n

= =4 4 -4 -8 -8 -5 -9
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Optionalcomponents, features, and addns:

1 digital I/0 port

8GB internal memory

Advanced sensorsee3.2Advanced Sensors

Accessories (se€Accessorigs

OpenSignals (r)evolution Heart Rate VariabiliyRV)Add-On
OpenSignals (r)evolution ElectromyograpfEMG)Analysis AddOn
OpenSignals (r)evolution Electroderm@DA) Eventa&\dd-On
OpenSignalgr)evolution Respiration (PZT & RIP) AQuh
OpenSignals (r)evolution Video Synchronization AGd

= =4 =4 -8 -8 -8 _9_92_°

1 OpenSignals (r)evolution add-ons may require specific sensors. Please check the indications given
in chapter 8.10perSignals (r)evolutioto confirm that you have the required sensor(s).

bici o/ spluy 9.0f 120
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1.2 biosignalsplux Researcher

HicH QUL
DAT JL g

Figure3: biosignalsplux Researcher Kit
This kit contains:

1 wireless &hannelbiosignalspluxdUB

8 professional sensorsf yourchoice

1 PLUX proven Bluetooth dongle

24 electrodes

1 medical grade charger

1 portable and rugged storage case with foam cushioning to house all the parts
8h personalized technical support

OpenSignals (r)evolution signatquisition and visualization software (downlobdre)
OpenSignals (r)evolution Rediime Event Emulation Ad€®n

OpenSignals (r)evolution Video Synchronization plagpre-activated in

= =4 4 -8 -8 _-4_9_9_°_2
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OpenSignals)
Optional components, features, and aelths’:

8GB internal memory

Advanced sensors (s€&e2Advanced Sensors

Accessories (se€Accessorigs

OpenSignals (r)evolution Heart Rate VariabiliyRV)Add-On
OpenSignals (r)evolution ElectromyograpiMG)Analysis AdeOn
OpenSignals (r)evolution Electroderm@DA) Event&\dd-On
OpenSignals (r)evolution Respiration (PZT & RIP)-&dad

= =4 -8 -4 8 -4 -9

2 OpenSignad (r)evolution adebns may requirespecificsensors. Please check the indications given in chapter
8.10persBignals (revolutioto confirm that you have the required sensor(s).
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1.3 biosignalsplux Professional

HicH SV
DATA L e

Figured: biosignalsplux Professional.Kit
This kit contains:

1 wireless &hannelbiosignalspluxdUB

8 professional sensoid yourchoice

1 PLUX proven Bluetooth dongle

8GB internal memory

24 electrodes

1 medical grade charger

1 portable and rugged storage case with foam cushioning to house all the parts
16h personalized technical support

Fast USB data transfer cable

OpenSignals (r)evolution signal acquisition and visualization software (dowrile&s)

= =4 4 -8 -8 _-4_9_9_°_2
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OpenSignals (r)evolution Redlime Event Emulation Ade®n
OpenSignals (r)evolution Heart Rate VariabiliyRV)Add-On
OpenSignals (r)evolution ElectromyograpfizMG)Analysis AddOn
OpenSignals (r)evolution Electroderm@DA) Eventa&\dd-On
OpenSignals (r)evolution Respiration (PZR&) AddOn
OpenSignals (r)evolution Video Synchronization AGd

= =4 4 -4 -8 -9

Optional components and featurés

1 Advanced sensors (s&2Advanced Sensors
9 Accessories (se¢Accessorigs

3OpenSignaIs (nevolution addns may requirespecificsensors. Please check the indications given in chapter
8.10persBignals (revolutioto confirm that you have the required sensor(s).
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1.4 biosignalsplux Force

Figureb: biosignals Force

This kit contains:

1 wireless £hannelbiosignalspluxdUBwith 8GB internal memory

4 load cell sensors (200Kg mEnsor)

1 PLUX Bluetooth dongle

8GB internal memory

1 medical grade charger

1 sturdy aluminium plate (45x45cm)

OpenSignals (r)evolution signal acquisition and visualization software (dowrileas)
OpenSignals (r)evolution Rediime Event Emulation Ad®n

OpenSignals (r)evolutio€enter of Mass Analysis Adth

=4 =4 -8 -4 -8 -9 -9 _2 -9

bici o/ spluy 140f 120


http://biosignalsplux.com/index.php/en/software/opensignals

biosignalsplux
User Manual

Optionalcomponents, features, and addns:

1 1 digital I/O port

1 Advanced sensors (s&e2Advanced Sensors

1 Accessories (se¢Accessorigs

1 OpenSignals (r)evolution Video Synchronization AGd
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2 biosignalsplux HUB

Figureb: biosignalsplux hub

Thebiosignadpluxhub is the 4 or €hannel device that ctdcts and digitizes all signals from
the sensors andccessoriesand transmitsthem via Bluetooth to the computer, where they
are recordedand visualized in realme. The channels support up to it resolution and
3000Hzsampling frequency per channele. up to 8 channels with@0 16bit samples per
channel pesecond

biosignalspluxis compatible with all availablébiosignalspluxprofessional sensors3(1

Professional SensQrsadvanced sensors3.2 Advanced Sensorsand accessoriePevices

with internal memory do also allow options for onboatdta logging features, without the of
a permanent Bluetooth connection.

Features

> Designed for advanced biosignal research

> Medicalgrade raw data acquisition

> Ready to use #& out-of-the-lab

> Sensor autaletection

> Bluetooth streaming capabilitior online acquisitions
> Internal memory for offline acquisitions

Intended Use for Research Applications
> Life sciences studies

> Biomedical research

> HumanComputerInteraction

> Sports sciences

> Robotics & Cybernetics

> biomechanics

> Ergonomics

> Rehabilitation sciences

bici o/ spluy 16 of 120
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2.1 4-ChannelHub Specifications

Figurer: 4-channel biosignalsplux hub.

The 4channel hub is available in tH@osignalspluExplorer and Force Platform kits and
enables the usage of up to 4 sensors simuttamsly. The standard version of this hub does
not have an internal memory and a digital port which allows the usagbiagignalsplux
accessories (see chapté@Accessorielor more information). However, these features can be
added to a 4channel device. Contact our support for more information if you need to add
these features (se&l.3Contact & Suppoyt

For detailed specifications check the talidelow and thebiosignalspluxlatasheet at the end
of this manual (see annexes).

Specifications
Analoglnputs
Digital Ports:
Common Ground:
Sampling Rate:
Internal Memory:
Communication:

Bluetooth Range:
Battery:

Hub Size:
Weight:

4 (16bit per channel)

none (optionally available)

1

up to HO0Hz (per channel)

none; 8GB optionally available (stores up to ~111h)

Bluetooth 2.0+EDR (Class Il); USibleto download stored data fromr
memory (optional extra)

up to ~10m (itine of sight)

700mA 3.7V LiPrechargeable (up to 12h in continuosiseaming
54x85x10mm

45¢g

bici o/ spluy
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2.2 8-ChannelHub Specifications

FigureB: 8-channel biosignalsplux hub

The 8channel hub is available in thieiosignalspluxResearcher (sed.2 biosignalsplux
Researchgrand biosignalspluXProfessional (seel.3 biosignalsplux Professiopdkits and
enables the usage of up to 8 sensors and up to 3 accessories (using the multi synseeable;
4.2 Synchronization & Additional Digital Pdids more information) simultaneously.

The hubincluded in thebiosignalsplu®rofessional kit comes with 8GB of internal memory.
Internal memory is optionally available for the hub of thesignalspluXResearcher Kkit.
Contact our support for more information if you need to add internal memory to your device
(seell.3Contact & Suppoyt

For detailed specifications chethe table below and théiosignalspluxlatasheet at the end
of this manual (see annexes).

Specifications

Analoglnputs 8 (16bit per channel)

Digital Ports: 1

Common Ground: 1

Sampling Rate: up to HO0Hz (per channel)

Internal Memory: 8GB optionally available (stores up to ~111h) (optional for
biosignalspluResearcher Kit)

Communication:  Bluetooth 2.0+EDR (Class Il); U&ibleto download stored data fromnr
memory (optional extra)

Bluetooth Range: up to ~10m (irine of sight)

Battery: 700mA 3.7V LiPo rechargeable (up to 12h in continstheaming
Hub Size: 54x85x10mm
Weight: 45¢

bici o/ spluy 18 0f 120
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2.3 Ports and Peripheries

Button
Channel 1———— ~——————————Channel 5
Channel 2= ———————— Channel 6
Channel 3————— O ~———————Channel 7
Channel 4——— ——————— Channel 8
Reference —— ——————Digital Port

Charging Port

Figure9: biosignalspluports and the button.

2.3.1 Button
The button is used to turn the device on and off and to displayice statususingthe built-
in LED (ge2.3.6Button Behavio.

2.3.2 Analog Inputs

The biosignalspluxub has 4 or 8 analog ports tomaect up to4 or 8 biosignalspluor 3¢
party sensors to the hulfsee 3 biosignalsplux Sensofer more information about the
sensors)All channels are syncbnously and simultaneously acquired.

2.3.3 Reference

Thereferenceport allowsyou to connect ore single lead ground cable to share a common
reference point for all sensors. However, some sensors (e.g., ECG and EE®)diraoen
ground/referenceelectrodes,which canbe used instead. A common ground connection is
for example, useful in applications that requiraultiple sensorsthat share the same
reference point (e.g. multiple EMG sensors)

Additionally, this port is used to connect th¢SB adapter for théast USB data transfer cable
to download offline acquired signal from the internal memorybadsignalspluxievices(see
5Data Loggin@nd5.2.2Download via Fast USB Data Transfer Qable

bici o/ spluy 190f 120
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2.3.4 Digital Port

The digital portenablesthe usage obiosignalspluaccessoriefisted in chapted Accessories
(e.g.,trigger buttonsto manually mark events in yowacquisitions or aynchronizatiorcables
to connect severabiosignagpluxfor synchronizednulti-device acquisitions).

2.3.5 Charging Port

The charging port islesigned to charge your device using the medigedde biosignalsplux
charger which comes with your kit. Please read the information displayethen2.4.4
Chargingsection before using thbiosignalsplughargerand follow the indicated instructions
when charging youbiosignalsplugevice(s}o prevent any damagéo the user or the system
due to problems occurrinduring the charging procesbiosignalsplugan be used during the
charging process.

2.3.6 Button Behavio r

The button at the center of thbiosignalsplukiub enables basic control of the device.
Please read thdiosignalspluxub dataskeet to get informationabout the button behavior
(seel2Datasheet}.

bici o/ spluy 200f 120
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2.4 General Device Functionality

2.4.1 Turning on the D evice

In order for the devie to work, it must be turned on. Turning on the device can be done by
pressing the button in theenter of the biosignalsplukxub. After being turned on, the LED
status light wil blink once per second (green).

FigurelQ biosignalsplux center button.

2.4.2 Connecting the S ensors

Sensos have to be connected to channel 1 to 4 or 1 to 8 (humber of channels depends on
eachbiosignalsplukub)in order to work properlyDo not connect the sensors to the digital

or common ground port, unless it is stated otherwise in the sensor datasheet or i the
biosignalsplux Sensarkapter.Thereference electrode/ground cable should be ceoted to

the common ground por{seeFigures or Figurell).

When connecting theensors, pay attention to where the cables go to avoid device damages

IO AEOCOODPOETI ¢ OEA OOGAOBO 11 OAI A1 OOs8

Channel 1to 4 Reference

Figurell biosignalsplux side view

2.4.3 Disconnecting the S ensors
Disconnect the sensors according to the recommendations displayed below, to avoid
damaging thebiosignalspluxlevice or the sensors:

AT18680 OxEOO OEA OAT O1 O xEEIT A AEOATITTA
ATT1T80 Apbil U ObxAOA &I OAA 10 pdOI1 OEA
use minimal force to disconnect

hold the plug firmly and pull it out

AT18606 pOI1 OEA AAAI A

I >

OEI
AAI

= =2 =8 =4 =4
>)m\
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2.4.4 Charging

WARNING
Do not use théviosignalspluxievice during the charging process.

biosignalspluxhas a battery lifeme of up to 12 hours in continuous usag8lote, that the
lifetime might vary depending on the number of active sensors and/or accessdhesuilt
in LED will light up red the battery is running lowntil the device stog working.

To recharge, onnect thebiosignalspluA EAOCA O O1 OE AortadddmpAddvérO AE A
outlet (seeFigurel?). The charging process will take approximately 2 %2 hours to fully charge

the battery. The button will light red whe charging (steady light when turned off, and

flashing red when acquiring or in stand by state), and the red color will turn off once the
battery is fully charged.

ChargingPort
Figurel2 Chargingoort.

The suitablaoom temperature when charging the device must be between 10°C and 35°C to
prevent device or user related damages during the charging process.

WARNING
Unplug the chargefrom the wall outlet if the battery/dewce overheats (reachlng

60°C) ¢
immediately CAO ET AT 1 OAAO xEOE 0,5860 4AAET |

NOTE
The red LED will be switched on if an error occurs during the charging process.

In this case, unplug the charger from the wall outlet and plug it in again to complete
charging processorrectly. Please get in contact with our support if the error reme
permanently.

bici o/ spluy 220f 120
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2.5 Communication

The communication wittbiosignalspluxievices is done via Bluetoottr USB However the
USB communication is used to download offline acquired data only, while Blueisatked
to configure the devicgto acquire and transmit sensor sigisan realtime to the computer,
and to download offline acquired data which is stored the internd memory of the
biosignalspluxdevice.

2.5.1 Bluetooth

biosignalspluxises Bluetooth Class Il tmmunicate with the computer and to transmit the
acquired sensor data. Since most internal Bluetoatlbdulesare not designed to support
high transfer ratesas those are needed when acquiring and streaming signals using
biosignalspluxwe strongly recommendsingthe PLUXBluetooth dongle(which comes with
your biosignalspluxit) to prevent any communication issues or connection losses. These
dongles have been testl and verified by PLUX to work properly with abipsignalsplux
device.

The Bluetooth donglecan be found in our store if several dongles are needed (e.g. to use
biosignalspluxon several computers without having to change the Bluetooth dongle every
timeAT T OEAO Al i POROAOSO AAET ¢ OOAA

https://store.plux.info/biosignalsplwaccessories/36Ritalino-proven-bluetooth-dongle-
820201511.html

Instructions on how to connedtiosignalspluxia Bluetooth to the computer can be found in
the 6 BluetoothSetupsection.

£ Ul 06 0OA A@DbAOEAT Adbrieqion Aoss @@rsfeConniction Ardb@msi /£
missing samplesr similar problems, your tarnal Bluetooth module might be being used for
data transmission or your Bluetooth dongle might be configured to use the wrong Bluetooth
stack. Instructions to set up the correct Bluetooth stack and to solve such problems can be
found in the9.1Bluetooth section of this manual

See the tableon the following pagefor detailed Bluetooth specifications of the internal
Bluetoath module ofbiosignalspludevices.

4 biosignalsplux can only be connected to one computer at a time
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Operating frequency range 2400z 2483.5 MHz ISM Band
Modulation method GFSK (1 Mbps) P/4 DQPSK (2Mbps)
Hopping 1600 hops/s, 1 MHz channel space
Transmission power Min:-11 dBm Max: +3 dBm
Antenna peak gain (X2V) 0.5dBi typical
Average antenna gain (X2V) -0.5 dBi typical
Antenna VSWR 2 max

e . Bluetooth, CE, FCC, IC, Japan and Sou
Certifications

Korea

Tablel: Specifications of biosignalsplux devices' internal Bluetooth modules.

2.5.2 USB

The biosignalspluxUSB adapter and the fast USB data transfer cablesignalsplux
accessories allow downloading offline acquired data stored in the internal memory of
biosignalsplux devices. For this purpose, the USB adapter must be connected to the reference
port of yourbiosignalspluxevice (se€.3.3Reference

Full instructions on how to access and download data from the internal memory of your
device can be found in the chapteBs2 Downloading Offline Acquired Datad 5.2.2
Download via Fast USB Data Transfer Cable
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3 biosignalsplux Sensors

biosignalsplukas a large wgety of compatibleprofessionaland advanced sensors. While 4
or 8 professional sensors are already included inbibsignalsplukits, advanced sensors can
be bought additionally to extend thenumberof acquirable biosignals.

The entire updated list dbiosignalsplusensors can be accessed via the following link:

http://biosignalsplux.com/index.php/en/products/sensors

WARNING

Do not use damagedensors, devices or components this can cause serious injuries a
device damagesd T OAAO 0, 5880 4AAET EAAI lard@po@d
malfunctioning devices or sensors.

NOTE
Please revievthe sensoidatasheet (see annexes) for more detailed specifications.

NOTE

The sensor configuration fobiosignalsplwA AOEAAO AOA AAIT1T OC
OpenSignals (r)evoluticsoftware. Please review the software manual for more detai
information about how to configure your device when usifdgenSignals
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3.1 Professional Sensors

3.1.1 Electromyography (EMG)

Our lownoise ECG local differential triode configuration enab
fast application and unobtrusive data acquisition (although cust
electrode cable configurations are available). The statéhe-art

design ofthe analog frontend on this sensor is specifically targe »
at analyzing minutiae in the data. Together with the Heart Ri V-
Variability (HRV) plugin on our OpenSignals software, one { %,/
easily record and extract meaningful information. // /

Figurel3 EMG sensor.

Electrode cables &sleeves

The electrode cables of this sensor can be connected to electrodes with integrated stud
connectors. The colored plastic sleeves on each electrode cable indicate which electrode
mustbe connected to the positive aregativeelectrode cable (se€able2).

Electrode Cable + -
Sleeve Color

Table2: Colorcoding of the ektrode cablsleeves.

How to connect your sensor to your biosignalsplux
EMGsensos can be connected to any of the availat@ealoginputs of yourbiosignalsplux
device(see2.3.2Analoglnputs.

This EMG sensor has no btiittreference electrodeNerecommendconnectingareference
electrodethe reference inputof your devicgsee2.3.3Referencewhich canthen be used as
reference signal for youEMGsignal(s) For optimal signal acquisition, place your ground
electrode on a regionf the body with low level of muscle activity.

How to configure yoursensor in OpenSignals (r)evolution

Open theOpenSignals (r)evolutiatevice manager and select the device you é&gour EMG

sensor connected toSelect the channel of your EMG sensor aselect EMGout of the

dropdown meny Al EAE 11 OEA AOOiI x E1T OEA AEATTAI 80
OEA AEAT 1 Mol adddionaEEeh UpAig]@eeded for the reference electrode inside
OpenSignals (r)evolution

Activate this channel for signal acquisition by clicking on thele in the channel field (must
be blue).

An example configuration is displayedhigurel4(here: EMG connected to channel 1).
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| OFFSET | UNIT

| OFFSET | UNIT

|0FFSE1| UNIT

| OFFSET | UNIT
| OFFSET | UNIT
| OFFSET | UNIT

|0FFSE1| UNIT

EMG

CusToM

CusToM

CUSTOM

CUSTOM

CusToM

CusTOM

CUSTOM

Jigrols

NAME biosignalsplux

MAC

RESOLUTION SAMPLING RATE
16 bit 600 Hz

CHANNELS OOOOQOO0O0
DIGITAL O
TRIGGER O

SCHEDULE

Figurel4: EMG configuration in OpenSignals.

If configured correctly, your acquired signals should be similar to the signal displakegline

15

¥ Opensig

w0

blaigolpluy | 00:07:80:38:46:61 @ 1000Hz
00:000 0017

@ OVERVIEW WINDOW

(emg) - sample.hs

00:033

00:05.0

00067 00:084

A0

OO0 g A

femg) - samples 85

=N >
ot vV VR f_’{“ﬁ% |

Figurel5 biosignalsplux EMG sensor sample.

OpenSignals (r)evolution AddOn: Electromyography Analysis
The Electromyography Analysesld-on is able teextract useful statistical information from

EMG data acquired with this EMG sensor. This-bdd O &

AOOI I ACEA 11 0AO AA

enables the analysis of each individual muscle action even, in addition to the overall analysis
of the recording sessionlimings analysis is also done for each activation to a reference

muscle.

This addon is included in thebiosignalsplux Professiondit (see 1.3 biosignalsplux
Professiongl and can be bought additionally for the use williosignalspluxhubs and
wearables whicltan be used with this EMG sensor
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Please visit the following website for more information about thdd-on:

http://www.biosignalsplux.com/index.php/en/software/adohs

Sensorspecifications
Please read the datasheet of the EMG sensor carefully before using it the rfirst The

datasheet can be downloaded here:

http://biosignalsplux.com/datasheets/EMG_Sensor_Datasheet.pdf
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3.1.2 Electrocardiography (ECG)

Our lownoise ECG local differential triode cogdiration enables
fast application and unobtrusive data acquisition (although cust
electrode cable configurations are available). The statéhe-art

design of the analog frontend on this sensor is specifically targe
at analyzing minutiae in the datalogether with the Heart Rate
Variability (HRV) plugin on our OpenSignals software, one

easily record and extract meaningful information.

Figurel6é ECGsensor.

Electrode cables & sleeves

The electrode cables of this senscain be connected to electrodes with integrated stud
connectors. The colored plastic sleeves on each electrode cable indicate which electrode
must be connected to the positive, negative or reference electrode cableTabke3).

Electrode Cable + - Reference
Sleeve Color White

Table3: Colorcoding of the electrode caldieeves.

How to connect your sensor to your biosignalsplux
ECG sensors can be connected to any of the available analog inputs obigsignalsplux
device(see2.3.2Analoglnputs.

This ECG sensor has a binltreference electrode. An additionalfezence electrode which
can be connected to the reference input of your device is not needed but can still be used to
work with thissensor (se®.3.3Reference

How to configure your sensor in OpenSignals (r)evolution

Open theOpenSignals (r)evolutiaievice manager and select the device you have your ECG

sensor connected to. Select the channdl your ECG sensor and selde€CGout of the

AOT PAT x1T 1TATO AT EAE 11 OEA AOOI x ET OEA AEA
OEA AEAT 1 Mol adddionaEEeh UpAig]@eeded for the reference electrode inside
OpenSignals (r)evolution

Activate this channel for signal acquisition by clicking on the circle in the channel field (must
be blue).

An example configuration is displayedhigurel7(here: ECG connected to channel 1).
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ECG

S sigals
| OFFSET | UNIT CUSTOM

MAC
| OFFSET | UNIT CUSTOM NAME blosigna|5p|ux

| OFFSET | UNIT CUSTOM

- RESOLUTION SAMPLING RATE
| OFFSET | UNIT CUSTOM 16 bit 600 Hz

| OFFSET | UNIT CUSTOM CHANNELS OOCOOQOO0O0

DIGITAL O

| OFFSET | UNIT CUSTOM

TRIGGER O

SCHEDULE

|orrsa | UNIT CUSTOM
Figurel7Z ECG configuration in OpenSignals.

If configured correctly, your acquired signals should be simil@néasignal displayed iRigure
18

* Opensignals - c\plux\samples\biosignalsplux - electrocardiogram (ecg) - sample.hS o x

biajgelplus | 00:07:80:38:46:61 @ 200Hz Alol
00:00.0 000TT 00:033 00:05.0 00067 00:084 00700 8 A

= OVERVIEW WINDDW i - sampie s B

A I A A [\ A A A A I]. A

0000

Figurel8 biosignalsplux ECG sensor sample.

OpensSignals (r)evolution AddOn: Heart Rate Variability

The Heart Rate Variabilitgdd-on provides important quantitative markers related with the
sympathetic or vagal activity. This plugin enables the seamlesgetibn and analysis of

temporal, spectral, and nofinear parameters fronsensor data acquired with this ECG
sensor (or the bloodolume pulse sensor; s&2.6Blood Volume PulgBVP).

This addon is included in thebiosignalsplux Professiondit (see 1.3 biosignalsplux
Professiongland in thecardioBANvearablebut it can also be bought additionally for the use
with biosignalsplukubs and wearables which can be used with this ECG sensor.
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Please visit the following website for more information about this amd

http://www.biosignalsplux.com/index.php/éroftware/addons

Sensor specifications
Please read the datasheet of tHteCGsensor carefully before using it the first tim&he

datasheet can be downloaded here:

http://biosignalsplux.com/datasheets/ECG_Sensor_Datasheet.pdf
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3.1.3 Electrodermal Activity (EDA)

Our EDA sensor is capable of accurately measuring the skin ac
with high sensitivity in a miniaturized form factor. The lowise
signal conditioning and amplification circuit design provid
optimal performance in the detection of even the most feet \-\\\
electrodermal skin response S y

Figurel9 EDAsensor.

How to connect your sensor to your biosignalsplux
EDAsensors can be connected to any of the available analog inputs oflyosignalsplux
device gee2.3.2Analoginputs.

This sensor does noequirean additional reference electrode.

How to configure your sensor in OpenSignals (r)evolution

Open theOpenSignals (r)evolutiaevice manager and select the device you have yEIDA
sensor connected to. Select the channel ofuy&DA sensorand activate this channel for
signal acquisition by clicking on the circle in the channel field (must be blue).

OpenSignals (r)evolutiarffers two modes that are designed for different applications for

EDA sensors that can be selected hetdropdown menu which can be accessed via the
AEATTAI EEAT A j ATEAE 11 OEA AOOi x ET OEA AEA
AEATTAI 60 EEAI AQs

The EDAoption is designed to work with applications where the EDA sensor is placed, for

example, on thénand of the subject. If you plan to use the EDA sensor on the arm of a subject,
we recommendselectingthe EDA.ARMonfiguration to ensure high quality data acquisition.

Activate this channel for signal acquisition by clicking on the circle in the channel field (must
be blue).

An example configuration is displayed kigure20 (here:EDAconnected to channel and
EDA on arm configuration connected to channgl 2
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EDA

EDAARM IW

MAC
| OFFSET | UNIT CUSTOM NAME b[osigna|5p|ux

| OFFSET | UNIT CUSTOM

- RESOLUTION SAMPLING RATE
| OFFSET | UNIT CUSTOM 16 bit 600 Hz

| OFFSET | UNIT CUSTOM CHANNELS OOCOOQOO0O0

DIGITAL O

| OFFSET | UNIT CUSTOM

TRIGGER O

SCHEDULE

|orrsn | UNIT CUSTOM
Figure20: EDAconfiguration in OpenSignals.

If configured correctly, your acquired signals should be similar to the signal displakegline
21

~ OpenSignals c\pknsamplesisensor samplex\biosignalipius - electrodermal actty eda  sampiehs - o

A3 S

[ RS

o
bieigelpian | 00:07:80:38:46:61 @ 100Hz A0l
00000 00:047 00:09% 00347 00788 00235 002825 A

» OVERVIEW WINDOW sample b 85

Figure21: biosignapluxEDAsensor sample.

OpenSignals (r)evolution AddOn: Electrodermal Activity Events

The Electrodermal Activity Evenggld-on has been designed to compute overall statistics,
basic spectral analysis, and extract typical evesglated phasic features frorsensor data
acquired with this EDA sensor.

This addon is included in thebiosignalsplux Professiondit (see 1.3 biosignalsplux
Professiongland can also be bouglidditionally for the use wittbiosignalspluwhubs and
wearables which can be used with this EDA sensor.

bici o/ spluy 330f 120



biosignalsplux
User Manual

Please visit the following website for more informatiabout this addon:

http://www.biosignalsplux.com/index.php/en/software/adohs

Sensor specifications
Please read the datasheet of tHeEDA sensor carefully before using it the first tim&he

datasheet can be downloaded here:

http://biosignalsplux.com/datasheets/EDA_Sensor_Datasheet.pdf
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3.1.4 Electroencephalography ( EEQ

Our lownoise ECG local differential triode configuration enab
fast application and unobtrusive data acquisition (although cust
electrode cable configurations are available). The statéhe-art

design of the analog frontend on this sensor is spealfy targeted
at analyzing minutiae in the data. Together with the Heart Ri
Variability (HRV) plugin on our OpenSignals software, one

easily record and extract meaningful information.

Figure22: EEG sensor.

Electrode calles & sleeves

The electrode cables of this sensor can be connected to electrodes with integrated stud
connectors. The colored plastic sleeves on each electrode cable indicate which electrode
must be connected to the positive, negative or referemtectrode cable (se€able4).

Electrode Cable + - Reference
Sleeve Color White

Table4: Colo coding of the electrode cableeves.

How to connect your sensor to your biosignalsplux
The EEGensors can be connected to any of the available analog inputs obyasignalsplux
device(see2.3.2Analoglnputs.

ThisEEGsensor has a buiih reference electrodeable An additional reference electrode
which can be connected to the reference input of your device is not needed but can still be
usedto work with this sensofsee 2.3.3Referenceand useful when using multiple EEG
sensors during an acquisitioror optimal signal acquisition, place youwferenceelectrode

on a region of the body with low level of muscle activity.

How to configure your sensor in OpenSignals (r)evolution

Open theOpenSignals (r)evolutiatevice manager and select the device you have Y6

sensor connected to. Select the channel of y&EGsensor and selecEEGout of the

AOT PAT x1T TATO AT EAE 11 OEA AOOI x Edrov&lEA AEA
OEA AEAT 1 Mol adddionaEEeh Uph Geededfor the referenceelectrode inside
OpenSignals @yolution

Activate this channel for signal acquisition by clicking on the circle in the channel field (must
be blue).

An example configuration igisplayed inFigure23(here:EEG connected to channel 1).
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OFFSET ‘ UNIT
OFFSET ‘ UNIT
OFFSET ‘ UNIT

GAIN OFFSE[‘ UNIT

GAIN OFFSEI" UNIT

(1] OFFSEI" UNIT 7

GAIN OFFSEI" UNIT 8

EEG

CUSTOM

CUSTOM

CUSTOM

CusTomM

CUSTOM

CUSTOM

CusTom

DEVICE
MAC
NAME

:i\g'nlf

biosignalsplux

RESOLUTION
16 bit

SAMPLING RATE
1000 Hz

CHANNELS - OO OOOQ0O
DIGITAL
TRIGGER O

SCHEDULE

Figure23 EEGconfiguration in Opedignals.
If configured correctly, youacquired signalshouldbe similar to the signal displayed Figure

24

Figure24: biosignalspluEEGsensor sample.

Sensor specifications

Please read the datasheet of tteEGsensor carefully before using it the first tim&he

datasheet can be downloaded here:

http://biosignalsplux.com/datasheets/EEG_Sensor_Datasheet.pdf
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