
Practical recommendations 
• Repetition (over distance and at both road 
sides) is necessary 
• Interference with regular (blue) signs or 
digital information panels is to be avoided 
• Pavement markings with destination (GENT) 
require few and short glances and are 
considered useful by participants 
• Context dependent sign design 

Experiment 
• 23 participants (age 25-66, 13% lorry drivers, 57% have heard 
about the work zone) 
• Laptop pre-test & post-test: processing & comprehension of the 
announcement sign 
• Two test scenarios: diversion route (assuming it was 4 PM) vs. 
normal route (assuming it was 10 AM) 

Introduction 
• Work zones: important source of serious accidents 
• Time dependent diversion: open 9PM – 2PM & closed 2PM to 9PM 
 Flemish Road Administration requested ex-ante evaluation of 
traffic sign plan 

TEST CASE: Motorway work zone at fly-over Vilvoorde (near Brussels) 
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BACKGROUND 
 

Traffic signs and pavement markings are a crucial aspect of road design 
since they are one of the main information sources for the road user to calibrate 
driving behaviour, to evaluate route possibilities and to cope with unexpected 
events (Castro, 2009). As recommended by Europe’s road infrastructure safety 
management program (RiPCORD-iSEREST, n.d.), a pro-active evaluation of 
(the quality of) these road design elements will help to improve the safety 
performance of the implemented road design. 

TRAFFIC SIGN SIMULATOR 

Mockup 
• Steering wheel 
• Direction indicator 
• Gear & brake 

Eye-tracker 
• Eye & head  
movements 

Scenario production 
• On-road HD filming of route 
• 3D integration of signs & markings 

Illustration of results 
Announcement sign 

Parameters 
• Longitudinal control: acceleration & deceleration 
• Lateral control: lane switches, route choice 
• Eye & head movements: glance frequency, 
glance duration, saccadic size, visual inspection 
window 
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BENEFITS - CHALLENGES - OPPORTUNITIES 

Challenges 
• Inclusion of speed indication 
• Road user interaction 
• Flexibility of fixed camera track 

Benefits 
• Pro-active evaluation  avoid crashes 

• Focus on different components of sign effectiveness 
• Improvement of traffic circulation by reducing uncertainty 
• Real-life road environment 
• Fundamental scientific research & applied cases 
• “Design for all” 
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Opportunities 
• Diversions 
• Work zones 
• Parking routes 

Interference with other signs 

 

OBJECTIVE 
 

To develop a tool for the pro-active evaluation of traffic signs and 
pavement markings and illustrate this with a case. 

http://www.infranea.eu/default.aspx
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A shift towards a more pro-active approach is needed in order to further improve road 

safety, and meet the European objective to half the number of road casualties by 2020. 

Ergonomic design and the pro-active evaluation of infrastructural projects forms 

the basis for Europe’s road infrastructure safety management. 

 

Traffic signs and pavement markings are a crucial aspect of road design since 

they are one of the main information sources for the road user to calibrate driving 

behaviour, to evaluate route possibilities and to cope with unexpected events. A pro-

active evaluation of (the quality of) these road design elements will help to improve the 

safety performance of the implemented road design. The traffic sign simulator presented 

in this paper is a tool that has been developed for this specific purpose. 

 

The traffic sign simulator is an innovative research tool to study road users’ 

comprehension of traffic signs, digital information panels, traffic signals and pavement 

markings, to study their influence on routing decisions (including lane choice) and to 

collect participants’ suggestions for improvements to the proposed scenarios. 

 

Using a driving simulator mock-up, the participants navigate through a full HD video 

from the route(s) in which the planned traffic signs have been digitally 

implemented using specialised software for camera-tracking and 3D video-integration. 

Participants’ route and lane choice and their visual behaviour (using eye-tracking) are 

monitored while driving through the different scenarios. Laptop pre- and post-tests are 

applied to collect additional information concerning the participants’ processing, 

comprehension and general evaluation of the traffic signs and their suggestions for 

improvement. 

 

The paper also presents a case study that examined the temporary traffic signs, digital 

information panels and pavement markings during the reconstruction works on the 

Vilvoorde fly-over (near Brussels), one of the busiest interchanges in the Belgian 

highway network. The traffic sign plan in the work zone of Vilvoorde has been evaluated 

ex-ante because highway work zones are often a major cause of serious 

accidents due to the temporarily changed road situation. 

 


