
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

biosignal acquisition tool-kit for high-level research applications 

 

user manual



OpenSignals (r)evolution 
User Manual 

OS 05082019 

 

 
2 of 218 

 

 

 

 

 
 

  

ATTENTION 

Please read this manual before  

using your PLUX product(s) and  

this software 

 

 

 

The information contained in this manual has been carefully checked and were made 

every effort to ensure its quality. PLUX reserves the right to make changes and 

improvements to 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 property of their respective owner. 
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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 ɟ 1° 

2630-369 Arruda dos Vinhos 

Portugal 

tel.: +351 263 978 572 

fax: +351 263 978 902 

 

Lisbon Office 

Av. 5 de Outubro, n° 70 ɟ 2° 

1050-059 Lisboa 

Portugal 

tel.: +351 211 956 542 

fax: +351 211 956 546 

mailto:plux@plux.info
mailto:plux@plux.info
mailto:plux@plux.info
http://www.plux.info/
http://www.plux.info/
http://www.plux.info/


OpenSignals (r)evolution 
User Manual 

OS 05082019 

 

 
4 of 218 

 

DISCLAIMER 
 

OpenSignals (r)evolution, biosignalsplux &  BITalino products are intended for use in life 

science education and research applications only; they are not medical devices, nor 

medical software solutions, nor are they intended for medical diagnosis, cure, mitigation, 

treatment or prevention of disease and is provided to you ɤas isɥ.  

 

We expressly disclaim any liability whatsoever for any direct, 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 liability may be asserted, even if advised of the possibility 

of such damages. 
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Introduction 
 

PLUX ɟ Wireless Biosignals, S.A. creates innovative products for Physiotherapists and 

Researchers, by developing advanced biosignal monitoring platforms that integrate 

wearable body sensors, such as electromyography (EMG) and electrocardiography (ECG), 

combined with wireless connectivity and software applications to deliver real value 

recognized by its target markets. 

 

OpenSignals (r)evolution is the software for data acquisition, visualization and processing 

while using PLUXɢs biosignal hardware platforms. The purpose of this manual is to 

introduce the reader on how to fully work with OpenSignals (r)evolution, exploring all its 

features and options. This version of the manual covers the OpenSignals (r)evolution 

version release for all biosignalsplux products and BITalino (r)evolution.  

 

OpenSignals (r)evolution allows the user to acquire data from one or multiple devices, 

setup the desired acquisition parameters (such as sampling frequency and resolution), 

save standard ASCII text format or in the more efficient Hierarchical Data Format (HDF) 

for post-processing in third-party tools such as Python or MatLab and visualize/zoom into 

the acquired data over a large number of channels.   

 

It is extendable with add-ons that are either provided with the devices or can be 

purchased separately. It is even possible to create your own add-ons with specific 

functions and instruments (if you are interested, contact us and learn how to access the 

required tools) and share them and your projects with the BITalino and biosignalsplux 

communities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
www.plux.info 

 

http://www.plux.info/
http://www.plux.info/
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1 Getting Started 
 

OpenSignals (r)revolution is a Python-powered web-based application. 

 

The OpenSignals (r)evolution software can be downloaded for free from the biosignalsplux 

and BITalino websites. New versions are released on a regular base, reason for which you 

are invited to check for updates at: 

 

 

 

 

  

 

After a successful download, follow the steps described in the next sections to install 

OpenSignals (r)evolution and to correctly set up the Bluetooth connection with your device. 

 

1.1 Download & Install OpenSignals (r)evolution 
1.1.1 Windows Installation 

 

Double click the OpenSignals (r)evolution .EXE file that youɢve 

downloaded before and follow the steps of the installation wizard 

to install the software.  

 

OpenSignals (r)evolution will appear on your desktop after a 

successful installation. 

 

1.1.2 Mac OS X Installation 

 

Double click the OpenSignals (r)evolution .PKG file that youɢve 

downloaded before and follow the steps of the installation program 

to install the software.  

 

OpenSignals (r)evolution will appear in your applications folder after 

a successful installation. 

 

 

 

 

  

https://bitalino.com/en/software 

https://www.biosignalsplux.com/en/software/ 

https://bitalino.com/en/software
https://www.biosignalsplux.com/en/software/
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1.1.3 Linux Installation 

 

Open the Terminal and enter the directory of the downloaded .deb 

file  using the cd command.  

 

If you are not sure how to determine the correct path of the 

downloaded .deb file , enter the sudo apt install command into your 

terminal and dragônôdrop the downloaded OpenSignals .deb file  into 

the terminal window. If done correctly, the current command, in 

your terminal, should be similar to this: 

 

 plux@ubuntu: ~$ sudo apt install ./OpenSignals_revolution_ubuntu_2019-07-08.deb 

 Press enter to continue. 

 

Due to the sudo command you will be requested to enter your 

ubuntu account password. With this step it will be ensured that the 

OpenSignals (r)evolution installation is executed with administrator 

privileges.  

 

 You should now be able to find OpenSignals (r)evolution in the 

applications folder or run it through Terminal by simply typing 

OpenSignals. 
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1.2 OpenSignals (r)evolution Updates 
Recent versions of the software will automatically notify you when newer versions are 

available for download. If you want to install the newest updates, click on INSTALL or 

click on NOT NOW to download the software at another time. Uncheck the Remind me 

later box if you do not wish to be notified anymore. 

 

 
Figure 1: Software update notification. 

 

1.3 Add-ons Installation (Activation) 
OpenSignals (r)evolution has a range of optional software add-ons for real time and post-

processing, which can be used to expand the capabilities of your OpenSignals (r)evolution 

installation. These add-ons are either included in your biosignalsplux kit or can be 

purchased separately to work with any of your PLUX device(s).  

 

In both cases these add-ons are activated by PLUX and linked to the MAC-address of your 

device. However, a verification within your OpenSignals (r)evolution software must be 

done in order to use the add-ons. 

 

The most recommended approach requires an internet connection for the activation 

process, as it is done remotely during the start of OpenSignals (r)evolution. You can use 

the software add-ons without a stable Internet connection after the activation. 

 

For more information about OpenSignals (r)evolution add-ons check also Section 4 Add-

Ons. 

 

Automatic Add-On Activation 

For this, simply ensure that your computer has an activate internet connection and 

connect the device to your computer and in OpenSignals (r)evolution. OpenSignals 

(r)evolution will automatically connect with the PLUX servers and activate all the add-ons 

linked to your deviceɢs MAC-address. 
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Manual Add-On Activation 

In case the Automatic Add-On Activation process cannot be achieved for any reason, open 

the OpenSignals (r)evolution help interface (click the ɤ?ɥ icon) and refresh the add-ons list 

by clicking on one of the available refresh icons as highlighted in Figure 2. 

 

 

 
Figure 2: Manually refresh the add-ons list. 

 

Offline Add-On Activation 

However, if the computer where OpenSignals (r)evolution is installed does not have access 

to the internet, an offline Add-On activation approach is also available. 

 

In these special cases, you should request an offline activation code for the purchased 

Add-On to PLUX Support Team (support@plux.info), specifying on the e-mail the MAC-

address of your device. 

 

After receiving the offline activation code, it will be necessary to insert it on OpenSignals 

(r)evolution, which can be achieved through the previously mentioned help interface 

(Figure 3). 

 

Once the help interface is opened, instead of clicking on the refresh icons you should 

click on one of the key icons (accordingly to the type of plugin you purchased | real-time 

or post-processing), as demonstrated on Figure 3. 

 

 

 

mailto:support@plux.info
mailto:support@plux.info
mailto:support@plux.info
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Figure 3: Buttons for accessing the offline activation screen 

 

A new window will be prompted and there you can a) paste the activation code and b) 

click on ɤACTIVATEɥ button (Figure 4).  

 

 
Figure 4: Offline activation inputs 

 

The described steps should be enough to ensure an offline activation of the purchased 

Add-Ons. In order to finish the procedure, you only need to refresh the Add-Ons list, as 

described on the Manual Add-On Activation section available at Page 13. 
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1.4 Connecting Bluetooth Devices 
 
 

 

NOTE 

OpenSignals (r)evolution is able to establish a Bluetooth connection to your device 

whenever you add a PLUX device in the OpenSignals (r)evolution device manager. In this 

case, it is not needed to manually establish a Bluetooth connection with your device 

using your operating systemɢs tools. 

 

However, if you are experiencing any kind of connection issues, we recommend 

connecting your device with your operating system first (before adding your device in 

OpenSignals (r)evolutionɢs device manager). 

 

 

When connecting your device, you first need to enable Bluetooth on your computer or 

need to plug in the recommended Bluetooth dongle to an available USB port, if Bluetooth 

is not built in your computer or not reliable for high data rate transmissions. 

 

biosignalsplux users may receive this dongle as part of their kits (not included in single 

purchases of single biosignalsplux hub).  

 

BITalino users can purchase a trialled & tested Bluetooth dongle known to work with 

BITalino, at the BITalino web store.  

 

The following links contain recommended options accordingly with the device and 

Bluetooth technology: 

biosignalsplux Bluetooth Dongle 

 

 

 

 

BITalino Bluetooth Dongle 

 

 

 

 

BITalino Bluetooth Low Energy (BLE) Dongle (for BITalino BLE devices) 

 

 

 

 

We recommend to follow the instructions presented on the following pages, accordingly 

to the operating system under use, ensuring a connection between PLUXɢs devices and 

your computer. 

https://store.plux.info/biosignalsplux-accessories/368-

bitalino -proven-bluetooth-dongle-820201511.html 

 

https://store.plux.info/accessories/205-bitalino-proven-

bluetooth-dongle-810121501.html 

 

https://store.plux.info/accessories/207-bitalino-proven-

ble-dongle-810121502.html 

 

https://plux.info/14-bitalino
https://store.plux.info/biosignalsplux-accessories/368-bitalino-proven-bluetooth-dongle-820201511.html
https://store.plux.info/biosignalsplux-accessories/368-bitalino-proven-bluetooth-dongle-820201511.html
https://store.plux.info/accessories/205-bitalino-proven-bluetooth-dongle-810121501.html
https://store.plux.info/accessories/205-bitalino-proven-bluetooth-dongle-810121501.html
https://store.plux.info/accessories/207-bitalino-proven-ble-dongle-810121502.html
https://store.plux.info/accessories/207-bitalino-proven-ble-dongle-810121502.html
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Note about BLE Connection ɟ BLD112 (Bluegiga) 

In order to ensure an adequate data transmission between Windows computers and PLUX 

BLE based devices a high-performance Bluetooth Enumerator is necessary, taking into 

consideration the communication rates supported by PLUX devices (available sampling 

rates up to 4000 Hz). 

 

The internal Bluetooth of some computers may not support these sampling rates, so, in 

these specific situations we recommend the usage of a properly tested dongle from 

Bluegiga1. 

 

In normal circumstances the connection established between the computer and the 

dongle is enough to trigger the installation of the respective drivers, however, when this 

automatic procedure does not take place, the following steps should be followed: 

 

1. Download BLD112 drivers for Windows at https://www.silabs.com/documents/login 

/software/BLED112-Signed-Win-Drv.zip 

2. Extract the files inside the .zip (extracted files and the parent .zip file can be deleted 

after the installation procedure); 

3. Access to the Windows ɤDevice Managerɥ. This tool can be reached by clicking on the 

ɤStart Menuɥ icon on the bottom-left corner of the screen, followed by typing ɤDevice 

Managerɥ (or the respective translation accordingly to the native language); 

4. After attaching the BLD112 dongle to an USB port, it should appear in the ɤOther 

Devicesɥ section with a warning icon flagging a non-functional device; 

 

 
Figure 5: Unidentified BLD112 dongle. 

 

 

                                              
1 https://store.plux.info/accessories/207-bitalino -proven-ble-dongle-810121502.html 

https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://www.silabs.com/documents/login%20/software/BLED112-Signed-Win-Drv.zip
https://store.plux.info/accessories/207-bitalino-proven-ble-dongle-810121502.html
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5. Right-mouse click on the ɤLow Energy Dongleɥ item. The ɤUpdate driverɥ option 

should be selected; 

 

 
Figure 6: Update driver option which gives access to the manual installation of Bluegiga drivers. 

 

6. Click on ɤBrowse my computer for driver softwareɥ; 

 

 
Figure 7: Definition of the type of searching methodology. 

 

7. Search for the folder extracted on step 2, select ɤwindrvɥ, click ɤOKɥ and ɤNextɥ; 

 

 
Figure 8: Navigate through directories and select the extracted folder containing BLD112 drivers. 
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8. The previous action triggers the start of the installation . A confirmation dialog will 

appear, requesting the permission of the user to install the drivers. Click on ɤInstallɥ 

button; 

 

 
Figure 9: Confirm the installation intention. 

 

9. After a few seconds the installation procedure should be completed with success and 

the BLD112 dongle is now recognized as a COM port. 

 

 
Figure 10: Check the state change of BLD112 dongle. 
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1.4.1 Windows 7 

To connect a PLUXɢs device to your computer via Bluetooth, click on the start button at 

the right lower part of the Windows taskbar and click on Control Panel to access the 

control panel of your computer. 

 

 
Figure 11: Access the Windows 7 control panel. 

 

In the control panel, select the Add a device option in the Hardware and Sound section. 

 

 
Figure 12: Select Add a device in the Hardware and Sound section. 

 

At this point, turn on your biosignalsplux or BITalino (if not done before) and wait until it 

appears in the list available devices. When your device has been found (here: 

biosignalsplux), click on the device and press Next at the lower right corner of the Add a 

device window. 
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Figure 13: Select your device to add it to your computer. 

 

Click on Enter the deviceɢs pairing code and click on Next at the lower right corner of the 

window to proceed. 

 

 
Figure 14: Select Enter the device's pairing code. 

 

For biosignalsplux devices enter 123 and click on Next to connect to your device. For 

BITalino devices enter 1234 and click on Next to connect to your device. 
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Figure 15: Enter the pairing code to connect to your device. 

 

If Windows confirms that your device has been successfully added to your computer, the 

connection has been successfully established. 

 

 
Figure 16: Windows confirmation if the device has been successfully added. 
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1.4.2 Windows 8 

To connect your biosignalsplux device to your computer via Bluetooth, a) press the 

triangle symbol at the right lower part of the Windows taskbar and b) click on the 

Bluetooth icon to open the Bluetooth settings panel. 

  

 
Figure 17: Access to the Bluetooth settings panel in Windows 8. 

 

At this point, turn on your biosignalsplux (if not done before) and wait until it appears in 

the list of Bluetooth devices. When your biosignalsplux device has been found, click on 

the device and click on Pair to connect to your device. 

 

 
Figure 18: Bluetooth settings panel. 

 

Windows will now try to connect to your device and pop up a window requesting you to 

enter the passcode (pin) of your device. Enter 123 (to connect to biosignalsplux) or 1234 

(to connect to BITalino) and click on Next. 
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Figure 19: Requesting biosignalsplux' passcode (123). 

 

If Connected is displayed under the name of your biosignalsplux device in the Bluetooth 

settings panel, the connection has been successfully established. 
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1.4.3 Windows 10 

To connect a biosignalsplux or BITalino device to your computer via Bluetooth, click on 

the start button at the left lower corner in Windows 10 to open the start menu. Click on 

the gear symbol to open the settings panel of your operating system as can be seen 

below. 

 

 
Figure 20: Access to the settings panel in Windows 10. 

 

In the settings panel, click on the Devices Bluetooth, printers, mouse field to open the 

device configurations of your system. 
 

 
Figure 21: Windows 10 settings panel. 
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Select Bluetooth from the list, which is displayed on the left side of your settings window. 

Note, that in some versions the Bluetooth option might not be available and that 

Bluetooth devices might be listed under Other devices as seen in Figure 22. 

At this point, turn on your biosignalsplux or BITalino (if not done before) and wait until it 

appears in the list of Bluetooth devices. When your device has been found, click on the 

device and press Ready to pair in order to connect to your device. 

 

 
Figure 22: Bluetooth settings panel. 

 

Windows will now try to connect to your device and pop up a window requesting you to 

enter the passcode (pin) of your device. Enter 123 (biosignalsplux) or 1234 (BITalino) and 

click on next to connect to the device. 

 

 
Figure 23: Requesting passcode (123). 

 

If Pair is displayed under the name of your biosignalsplux device in the Bluetooth settings 

panel, the connection has been successfully established. 
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1.4.4 Linux 

Ubuntu offers two options on how to connect PLUXɢs devices via Bluetooth to your 

computer. The first option allows you to connect the device via Ubuntuɢs system settings 

and the graphical interface. The second option allows you to connect the device via the 

terminal. However, the second option is recommended for advanced users only. 

 

1.4.4.1 Connecting via System Settings 

To connect your device to your computer via Bluetooth, click on the wheel in the top right 

corner of the display and click on System Settingsɪ to access the settings panel of your 

computer. 

 

 
Figure 24: Access the system settings in Ubuntu. 

 

In the settings panel, click on the Bluetooth logo to access the Bluetooth settings panel. 

 

 

 

 

 






























































































































































