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Appendix C. QSense FieldSync HUB 
QSense FieldSync HUB is an Inertial Measurement Unit (IMU)-based device that operates as a 
central Bluetooth Low Energy (BLE) node, capable of connecting to up to 9 QSense Motion 
Sensors. It functions both as: 

 the central data collection and synchronization unit, and 
 an additional motion sensor. 

When operating with the QSense FieldSync HUB, time synchronization is always enabled, 
ensuring that data from all connected sensors is aligned to a common timeline for accurate 
analysis. 
The QSense FieldSync HUB also supports real-time data streaming at a reduced data rate, 
allowing for live monitoring while maintaining efficient bandwidth usage. 
 

 

 
Data retrieval is performed via a docking station, which additionally serves as the charging 
interface for the HUB. 
The QSense FieldSync HUB contains a rechargeable battery. It shuts down automatically when 
it is not connected and not BLE advertising. The QSense FieldSync HUB can stay in shutdown 
mode for at least a year. 
Important: Universal connector is non-standard and should only be used the docking station 
The QSense FieldSync HUB has been tested and is IP67 waterproof.  
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Placement of the FieldSync HUB 
Keep a clear line of sight between the FieldSync HUB and all QSense sensors. 
Use the foam spacer to attach the FieldSync HUB to the strap to improve signal quality and 
reduce package loss.  
Keep QSense sensors and FieldSync HUB within a range of about 10meters. 
 

  
Foam Spacer Adhesive Velcro 

  
Application of the adhesive Strap 

 

Light indicators 
Press button  
< 1 sec 

It shows device status.  
Orange: batery low or memory full 
Green Blink 1x: not recording  
Green blink 4x: recording 

Then starts BLE advertising for 30 
sec (Blue blinking) 

Press button  
> 5 sec 

Manually start or stop recording 
Green blink 10x: start 
Orange blink 10x: stop 

Press button  
> 14 sec 

Hub resets. All LEDs blink 

Connectivity Hub connects to central BLE device: blue slow blink 
(5 LEDs blinking blue) 

Battery  Low  Battery (Orange) 
Charging Charging (Orange) Fully charged (Green) 
Magnetic Field 
Mapping 

Progress indicator: green LED going from slow to fast blinking 

Timesync Hub and all sensors blink synchronously when they are timesynced. 
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C.1 Using the QSense Hub PC Application 
QSense Hub PC Application can be downloaded from the QSense Motion website. 
 
The QSense Hub PC application requires a PC running at least Windows 10 64 bits with 
minimum 2 free USB2.0 ports. 
 
Important: Ensure FieldSync HUB and QSense sensors are always fully charged before use. 

 
1. Start the QSense Hub PC Application 

 
 
2. Insert FieldSync HUB to your computer using the docking station 
The dropdown at the top left corner will show the device. Press ‘Connect to Recorder’.  
When the left side of the screen lights up you are connected in the docked mode.  

 
 
Note: If the docking is inserted but is not recognized by the QSense application, check if the 
docking has a COM port assigned in “Windows Device Manager”. Make sure that the docking 
makes proper contact with the USB port. If the docking does not appear in the “Windows Device 
Manager”, try unplugging it and plugging it back in. 
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3. Setup Measurement 
Select the number of additional QSense Motion sensors you would like to use in your sensor 
network. The FieldSync HUB needs to know the BLE address of each connected QSense Motion 
sensor in the network. 
Press the ASSIGN button. A small pop-up window opens. Connect the QSense Motion sensor 
that you want to assign to that specific number (or given friendly name) via USB to the PC.  
Press OK to lock the BLE address to that position. Repeat the above step till all QSense sensors 
are assigned. 
The logical number (1,2,3) or selected friendly name will correspond to file names in the output 
files.  

 
Data Mode & IMU Range 
Once finished you can select the data mode and modify the IMU Range if needed. 
When using the QSense sensors in HUB mode the data modes are restricted to the 
following modes: 

 100Hz Quaternions + 50Hz Acc 
 100Hz Quaternions + 50Hz Mag 
 Raw 9DOF: 50Hz Gyro + 50Hz Acc + 50Hz Mag 
 Raw 6DOF: 100Hz Gyro + 100Hz Acc  
 

These settings will be applied to all QSense Motion Sensors when they connect to the 
FieldSync HUB.  
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Scheduled and manual start / stop 
Besides starting and stopping a recording via the wireless interface it’s also possible to 
schedule a start and stop time or to enable a manual start / stop via the button on the 
HUB. 

 
Important: By pressing the OK button all previous measurement data on the recorder will be erased!  
 
4. Remove the FieldSync HUB from the docking station 
When the HUB is removed from the docking station the wireless radio will automatically turn 
on and connect all QSense Motion sensors. 
Press the button on each QSense Motion sensor when the wireless BLE radio is deactivated 
(not blinking blue) due to a timeout. This will start the advertisement mode again so that the 
sensor can connect to the FieldSync HUB. 

 
5. Connect via wireless BLE dongle  
Connect to the FieldSync HUB via the wireless USB BLE dongle. 
To enter wireless mode, make sure the wireless USB BLE dongle is connected and select the 
correct port.  
Press the “connect to recorder” button.  
When the recorder is connected, the wireless mode options become available. 
The Wireless Mode panel also shows the recording status, battery level, size of the data file in 
the HUB, and the connection status of each QSense Motion sensor. 

 
Start / stop recording. – wireless mode 
A recording can be started or stopped with the “start/stop recording” button. While 
recording, a color bar above the QSense Motion sensor will indicate packet loss. This is 
indicated with a gradient from green to red. The packet loss information is reset with the 
annotate button.  
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Some packet loss is normal at the start of the recording and should be reset after a few 
seconds. It is advised to start recording before any important part of a protocol is 
executed. 

 
Magnetic field calibration 
Ensure the data mode configuration is set to: 50Hz Gyro + 50Hz Acc + 50Hz Mag. 
Press the ‘Calibrate’ button.  
An instruction will be shown to put the sensors still on a horizontal surface. 
After a few seconds the calibration progress status is shown for each sensor. 
Put all QSense sensors and FieldSync HUB in the case. 
Rotate the case in all 3 rotations till the progress indicators are all full. Ensure no metal 
objects are around. 
After all sensors have been calibrated the window can be closed. 

 
Live Stream 
The “View Live Stream” button activates the livestream window showing down sampled 
data of all QSense Motion sensors.  The live stream can be used to check if all the sensors 
are working correctly. 
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Annotate 
The annotate button allows the user to add annotations to the data stream. 
This function can be used to annotate different stages of a certain protocol in a 
continuous recording. 
These markers can besides via the button also be added to the recorded data via the 
API.  
You can create custom annotations when connected via the docking. 

 
6. Save a recording 
Connect the recorder HUB to the docking station and press the ‘save measurement’ button. 
After selecting a folder, the data is exported to this location. The data is separated in different 
files for each device. 
 
The content of the measurement files depends on the data mode configuration. The table 
below shows the elements that are present in the file for each data mode. 

 

Configured Data 
Mode 

Measurement Files 

Timestamps Quaternion 
data 

Accelerometer 
data 

Gyroscope 
data 

Magnetometer 
data 

Marker 

100Hz Quat + 
50Hz Acc + + +   + 

100Hz Quat + 
50Hz Mag + +   + + 

50Hz Gyro + 50Hz 
Acc + 50Hz Mag +  + + + + 

100Hz Gyro + 
100Hz Acc +  + +  + 
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Technical Specifications  
FieldSync HUB 
Exact specifications are still subject to change without further notice. 

Function Specifications  
Accelerometer  Range: 2/4/8/16G 
 Dimensions: X, Y, Z 
 DC accuracy: +/- 0,02G 
 Sample rate: 50/100Hz 
Gyroscope Range: 125/250/500/1000 (default)/2000 degrees/sec 
 Sample rate: 50/100Hz 
Magnetometer Sample rate 50 / 100 Hz 
 Range 49.1 Gauss 
Storage capacity 8Gb 
Measurement duration Depends on number of sensors connected and data mode configuration 
Event marker channel The “ON” button is also used as marker channel. Sample rate: 1Hz. 
Battery monitoring Internal continuous battery monitoring channel. Sample rate: 1Hz 
Battery Internal rechargeable Lithium polymer battery. (3.7V, 400mAh nominal 

capacity) 
Dimensions and weight  
[L x H x D] 

50 x 35 x 9 mm 20grams approx. 

Connectors Non-standard Universal connector to connect to Docking Station. 
Docking station Download speed > 20Mbyte/sec 
Environmental conditions  
Operation: 5°C to 45°C; 10% to 95% RH (Noncondensing) 
Storage: 0°C to 45°C; 10% to 95% RH (Noncondensing) 
Transport: 5% to 95% RH (Noncondensing) 
Connectivity Wireless BLE 5.2 - Setup, start/stop, recording, live streaming 

 

 

 

 

 

 

Find us online at: 
www.qsense-motion.com 
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