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Noldus TrackLab & Ubisense UWB tracking

The integrated setup for movement analysis

Noldus InnovationWorks and Ubisense have teamed up to achieve the end-to-end solution for real time and offline 
movement analysis based on Ultra-Wideband (UWB) tracking. Whether you work on consumer behavior research,  
visitor behavior studies, spatial cognition, behavioral ecology, wildlife or farm animals, or develop interactive systems,  
TrackLab will aid you in your work.  

You do not have to find separate tracking systems and software tools, or spend time on the development of compatible 
tools, we have done this for you. By combining Ubisense’s experience in making accurate and reliable real time location 
systems with Noldus’ 25 years experience in developing software tools for behavioral research, we created a solution that 
offers accurate tracking and versatile software for analysis and real time feedback.

what does it do?

TrackLab is our new software tool for 
recognition of and analysis of spatial 
behavior and the design of interactive 
systems. It allows you to work with any 
number of subjects, in any spatial con-
text, tracked by any type of positioning 
system. It uses the UWB tracking data as 
input, which can be processed real-time 
as well as offline. The collected data can 
be visualized, processed and analyzed. 
Furthermore, you can create interactive 
systems based on the generated data, 
which is available real-time.

collecting data

Collecting the location data is done by the Ubisense real time location system. This 
system uses UWB for accurate and reliable tracking at any location. Ubisense tags 
transmit UWB pulses of extremely short duration which are received by the sensors 
and used to determine where the tag is located using a unique combination of Time-
Difference-of-Arrival (TDoA) and Angle-of-Arrival (AoA) techniques. The use of UWB 
together with the unique AoA and TDoA functionality ensures both high accuracy and 
reliability of operation in challenging environments. Sensors are grouped into cells 

with additional sensors being added to a cell depending on the geometry of the area to be covered. In each cell a master 
sensor coordinates the activities of the other sensors and communicates with all the tags whose location is determined 
within the cell. By using overlapping cells, it is possible to cover very large areas.

The key specifications of the Ubisense real time location system are  
as follows: 
•	 Accuracy — Up to 30 cm in real-life environments  

(15 cm in controlled environments) 
•	 Total sampling rate — 37 samples per second per cell for all tags  

(optionally up to 135 samples per second per cell)
•	 Suggested cell geometry — Max. 40 m x 40 m with a standard  

4 sensor setup. Larger areas require additional sensors.
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importing and visualizing data

TrackLab allows you to import location data collected with the Ubisense system in real-time. Tracks can be visualized on 
a map within the software on bitmaps, such as a floor plan of the room in which you conduct your study. The software 
allows you to visualize tracks of multiple objects simultaneously. Visualizations include various trajectory styles and  
heatmaps. Furthermore the software offers track smoothing and can automatically remove outliers, improving the  
quality and reliability of your data.  

user-defined regions and classifiers

Within TrackLab you can define regions of interest, to compute zone-related 
statistics or to automatically detect when a subject enters or leaves a specific 
zone. Besides detecting spatial events you can define movement classifiers, e.g. 
to automatically label behavior as standing still, walking and running, based on 
the speed of the subject. 

real-time feedback

Events related to zone-related behavior or user-defined movement classes can 
be saved in a log file or sent out in real-time, e.g. to a smartphone. This real-time 
feedback allows you to directly gain insight in the location and movement of 
the test subjects; furthermore it allows you to use this information as input for 
external applications. You can, for example, present stimuli or trigger events 
based on the location and movement of your test subject.

analysis

TrackLab provides you with a range of statistics relevant for analysis of location and movement, including various  
speed and distance variables. Statistics can be calculated for complete tracks or for specific zones or movement  
classes. The analysis parameters include 
•	 Distance and time (distance moved, speed) 
•	 Location (time in zone, distance to point)
•	 Path shape (heading, turn angle, meander)
•	 Movement behavior (speed based classification)

If you create zones, you can calculate all the statistics for whilst subjects were in the zone. For instance, how fast was  
the shopper moving when he was in front of the bakery counter? You can also create intervals according to a variety of 
other criteria including a classification based on velocity thresholds, time and imported events such as data from sen- 
sors or manually-scored behaviors.

integrated solution

The combination of TrackLab and the Ultra-Wideband system will be supplied to you as an integrated solution, inclu- 
ding on-site installation and training. By doing so, we deliver you a turn-key solution ready to be used in your research.  
By following the training course you will be able to optimally benefit from this integrated setup.


