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The key development in this project was a communication protocol  
between all the various components developed by Noldus; N-Linx, which  
enables data from all the different components to be streamed real-time. 

integration and synchronization

Drivelab is built with a modular architecture around an integration and  
synchronization platform. There are a number of core components, and  
also a variety of optional components. It is an open system, so that other 
modules can be added as required. 

drive lab system

Driving simulators are a useful environment to measure the interaction 
between the driver, the car’s user interface and the environment.  
However, if information about those data sources is not integrated and  
synchronized then interpretation is difficult. DriveLab is a new integrated 
system for measuring driver behavior in which 3D eye tracking, physiology, 
simulator data and observational data are synchronized, integrated and 
can be analyzed to give a better understanding of how the driver interacts 
with the user interface and other aspects of their environment.

introduction

All the data can be analyzed in The Observer XT. A selection can be made 
of time slices relevant to the study; for instance the blink rate whilst  
carrying out a particular task or the speed of the car when the simulator 
presented a road sign that was not observed. 

analysis

The driver is seated with a physical steering wheel and controls such as  
pedals and hand brake, and both the instrument display of the car and  
the external view (windscreen, side windows and mirrors) are created  
virtually. The simulator is programmed with a number of pre-defined  
routes and events, which can be modified by the user, and all the data  
generated by the simulator is available to the rest of the DriveLab system. 

green dino simulator

Smart Eye high-end 3D remote eye trackers are especially suitable for  
automotive applications. They can use multiple cameras, so that a wide  
field of view can be encompassed. 3D depth is correctly interpreted with  
no parallax effect.

smart eye tracker

The driver’s behavior is videoed with a scene camera, recorded with Noldus’ 
Media Recorder software, and this is fed into Noldus’ The Observer XT  
software, where it can (optionally) be annotated with behavioral data. 

video recording and annotation

Physiological data can be combined with eye tracking data such as pupil 
diameter and blink rate to measure driver alertness, workload and stress. 

The emotion of the drivers can be measured using by video analysis of 
their facial expressions with Noldus’ FaceReader software. 

All the data streams in the system can be viewed real-time using the Live 
Data Viewer. This can be used as a systems check, and to give feedback to 
participants in a training situation. 

optional components

The DriveLab system has been released to the market and the first system 
has been installed. It is functioning according to specifications but results 
of their research are not yet available. 

Within the project the main focus now is to further develop it so that it 
also works in an actual car as well as a simulator.

status and future developments

Bram van Mil 
B.van.Mil@noldus.nl

Andrew Spink 
A.Spink@noldus.nl

www.innovationworks.noldus.com

more information


