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2 Safety concerns
CAUTION: The MindRove devices are NOT designed for medical
purposes or use in patient health care environments.
CAUTION: MindRove devices are NOT designed for use in
flammable or explosive environments.
CAUTION: The battery of devices are not replaceable and any
attempt of replacement may result in injury. Please do not try to
replace and/or disconnect the battery.

WARNING: Do NOT use a MindRove device when the device is
being charged by your PC or charger.
WARNING: Do not try to charge the MindRove device with
anything else but the USB charger shipped with the device. This
USB cable must be connected by the USB port of a certified
laptop/PC or certified mini USB charger.
WARNING: Risk of explosion or personal injury if the inner
components of a MindRove device are exposed to fire, heat
(above 45 °C) or liquid.
WARNING: Do NOT try to open the casing.
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3 MindRove devices
minimal set-up time | portability | semi-dry electrodes
raw EEG | WiFi direct connection | free GUI & SDK

3.1 arc
Standalone EEG headset with 1 minute set-up time.





EEG electrodes: 6+2 channels
EEG electrodes locations: C5, C3, C1, C2, C4, C6
Reference electrode: behind right ear
Bias electrode: behind left ear

3.2 strip
Transforms any headphone into a brain sensing device.



EEG electrodes: 4+2 channels
EEG electrodes locations: C3, C1, C2, C4 (when attached to headphones)
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3.3 armband
EMG-based armband for detecting muscle movements.




Recommended device location: on forearm
EMG electrodes: 8 + 2 (bias, ref) channel
EMG electrodes locations: equidistant
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4 System requirements
Operation system: Windows 10
Architecture: 64-bit

5 Starting the application
The MindRove Desktop App can be run by clicking on MindRove.exe within folder
MindRove Desktop App. Prior to this, your PC is needed to be connected to the
MindRove Headset (to do so, look for “MindRove_headset” in the list of wireless
networks, connect to it and upon request give password “#mindrove”). It is
recommended to use the WiFi dongle provided (so that you can continue using the
intrinsic WiFi of your machine for internet access) and choose the option “Connect
automatically”.
Upon the first start-up, Windows asks about communication permissions of the app.
Please allow communication on both private and public networks:
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6 Overview
The app starts with the EEG View (this view is also used for displaying EMG signals of
the armband). All the EEG channels are displayed on the screen using separate
colours for each one, in the following order in case of an arc device. You can select
the type of your device (arc, strip, armband) at the Config View (see at: 4.2 Config)

In the top of the window, the Menu Bar can be found. The menu provides access to
the different app functions; these functions are described briefly in the following
sections. Next to the Menu Bar, the current zoom values (software gain and window
timespan) and on the far right, the battery state are displayed.
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6.1 Connect
The connection is established upon start-up automatically. By default, the Connect
button is disabled.
If the connection is lost, the app waits approximately 15 seconds then enables the
manual option with the Connect button turning orange. During this few seconds,
closing the application is not possible, either (it terminates after the waiting time).
Note that if option “Connect automatically” has not been chosen, you have to
connect to the headset manually.

6.2 Trigger signals
Send trigger signals to the device. These signals will be registered in the recorded files
if the recording is on (see at: 4.6 Record)

6.3 Config
The Config View allows you to:
1. Choose the type of your device (arc, strip, armband, etc.)
2. Choose filters (DC, 50/60 Hz)
If you need more complex software configuration for specific measurement
paradigms and applications, please review the MindRove SDK at the following link:
https://github.com/MindRove/SDK_Public
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6.4 Impedance (only arc and strip)
This feature does not work with the armband.
The application starts displaying the EEG View showing the electrophysiological signals
for each channel. This diagram has a timespan variable between 1 and 20 seconds (2
seconds by default). For details on adjusting the view, see sections 6.9 and 6.11.
Upon clicking the Impedance button, a diagram showing the magnitudes of
impedance measured between specific pairs of electrode is displayed.
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Accurate values are shown at the bottom of each bar (the chart graphically saturates
at 400 kΩ). Impedances are colour coded as shown below.
Impedance [kΩ]

Colour

Under 150
150–400
Above 400
Upon clicking the EEG button, the app returns to EEG View.

6.5 FFT
The FFT View displays signal intensities across frequency bands delta, theta, alpha,
beta and gamma. On the left side of the screen, the average intensities for the last
second are shown (normed by the maximum band value), while on the right side a
history diagram composed of values from the last 2 seconds is displayed. The
magnitude of the displayed signals can be adjusted manually; for details, see
section 6.9.

6.6 Generate test signal/External source
The headset is capable of generating internal signal (square wave, in the figure its
shape is distorted due to 50 Hz notch filtering) for diagnostic purpose. This functionality
can be accessed by clicking on Generate test signal button.
Return to measurement mode is possible by clicking the External source button.
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6.7 Record
Signals measured by the MindRove headset can be saved in .csv file. Upon clicking
on the Record button, a dialog window pops up enabling the user to save the
measurement file anywhere on the PC.

Recording ends when the user clicks on the Save button. During recording, this button
glows orange.
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Measurement files store each variable in separate columns with their first row
specifying the delimiters for Excel and the second row acting as a header.

Measurement values are listed below:







Ch1–Ch6: voltage measured on each EEG channel [A/D converter counts]
Vbat: battery voltage measured in volts
Trigger: trigger events; 0 — None, 1 — Beep trigger, 2 — Boop trigger
Gij: values from the gyro sensor
N: packet identifier
fs: sampling frequency [Hz]

LSB values:
Measurement data (channels, IMU) are raw sensor data. You have to multiply the raw
sensor data with the following LSBs if you want to get the real values. The Gyro’s and
Accelerometer’s offsets are not removed.




EEG/ EMG LSB: 0.045 µV (gain: 12X)
Gyroscope LSB: 0.061035 g
Accelerometer LSB: 0.015267 dps

6.8 Data streaming via Lab Streaming Layer (LSL)
Signals measured by the MindRove headset can be streamed via Lab Streaming
Layer. The stream is available under name “MindRoveStream”.
Streaming can be initiated by clicking on the Start stream button and terminated by
clicking on the End stream button.
Transmitted values are listed below:





Ch1–Ch6: voltage measured on each EEG channel [A/D converter counts]
Trigger: trigger events; 0 — None, 1 — Beep trigger, 2 — Boop trigger
Gij: values from the gyro sensor
N: packet identifier

6.9 Running view/Fill screen
Measurement signals can be displayed in two ways:




running from the left to the right in a static window, filling the screen; when the
signal reaches the far right, new data are shifted in from the left, overwriting the
content of the window (Fill screen, default option, depicted below)
shifting from the right to the left continuously, giving the illusion of a moving
screen (Running view)
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6.10 Zoom buttons
The scale of the voltage diagrams (EEG and FFT View) can be adjusted manually either
by clicking buttons +, 0 and − (+: zoom in, 0: default scale, −: zoom out) or by pressing
the Shift buttons (left: zoom in, right: zoom out) on the keyboard.
The displayed amplitudes are increased or decreased by one order of magnitude. The
scale factor is shown next to the Zoom buttons on the right with respect to the
magnitude of the raw signal.

6.11 Timespan buttons
The timescale of the EEG View can be adjusted manually either by clicking buttons
> < and < > (> <: longer timespan, < >: shorter timespan) or by pressing the Ctrl buttons
(left: longer timespan, right: shorter timespan) on the keyboard.
The timespan can be increased or decreased by one second. Its value is shown next
to the Timespan buttons on the right.

6.12 Battery
Battery voltage is displayed in the right side of the menu bar, both in a graphic (battery
icon) and a quantitative (exact voltage, measured in volts) way. Possible battery
states are listed below.
Status
Full

Voltage [V]
Under 3.3

Satisfactory

3.3–3.7

Almost empty

3.7–4.25

Charging

Above 4.25

Icon
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