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Background
Utilisation of roads: 

▫
 

To ensure ‘the best possible handling of traffic 
demand’

▫
 

Using dynamic information that changes 
dependant on prevailing road conditions
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Background
Example of utilisation of roads

•Dutch traffic management pilot program: 
Dynamax

•Dynamax = dynamic speed limits

•Speed limits vary during the day
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Background

Title of the presentation
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Background
Effects of Dynamax from loop data

▫
 

Drivers’ speed is eventually adjusted 
(Burgmeijer et al., 2010)

▫
 

Even when drivers are not obstructed, they do not 
immediately increase their speed upon a change 
to a higher speed limit (Harms&Brookhuis, 2010)
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Background
•

 
No research available on detection of changes 
in dynamic speed limits

•
 

Previous studies have shown that ‘under a wide 
variety of conditions we can be amazingly blind 
to changes, failing to see them even when they 
are large, repeatedly made and anticipated 
(Rensink, 2002)
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Aim
Will changes in dynamic speed limits be 
detected?

•Do drivers perceive driving-related information on 
information carriers?
•Do drivers perceive changes driving-related 
information on information carriers?
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Method
•

 
Literature review

•
 

Scopus

•
 

Keywords: perception, visual search, visual 
selection, detection, situation awareness, 
change detection, change blindness, dynamic 
speed limits, variable speed limits, VSL
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Perception
•

 
‘Involves the extraction of meaning from an 
array (visual) or sequence (auditory) of 
information processed by the sense’
(Wickens et al., 2004)

•
 

Vision is the most important sense for driving 
(e.g. Hills, 1980, Sivak, 1996) 

•
 

Limited ability to deal with information 
(Wickens et al., 2004)
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Perception

Perception, change detection and utilisation of roads using dynamic information

Framework for driving information
Based on Michon (1985)

Route information Information that tells drivers in advance how to 
get from A to B and what they might come across.

Road information Information which informs drivers about the 
current status and state of the road.

Road user information Feedback about your own driving performance 
itself and in relation to other drivers.

Driving unrelated 
information

Information which is not necessary for the task at 
hand.
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Perception
•

 
Visual search and selection
(Wickens et al., 2004; Theeuwes, 2008)
▫

 
Top-down controlled: attention voluntarily guided 
to a certain location

▫
 

Bottom-up controlled: attention involuntarily drawn 
to a salient stimulus

•
 

Processing of selected information
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Perception
•

 
Perceptual error

▫
 

Failed to look

▫
 

Looked but failed to see
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Perception
Improving perception of information carriers
•Visibility
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Perception
Improving perception of information carriers
•Visibility
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Perception
Improving perception of information carriers
•Visibility
•Use saliency to actively draw attention Despite 
top-down controlled search salient objects may 
still ‘catch the eye’
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Perception
Improving perception of information carriers
•Visibility
•Use saliency to actively draw attention
•Place information where it is expected
Top-down controlled search may prevent 
information to be seen
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Perception
Improving perception of information carriers
•Visibility
•Use saliency to actively draw attention
•Place information where it is expected
•Information matching drivers’ expectations
Strong expectations may prevent information 

to be processed leading to erroneous situation
awareness
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Change detection
•

 
Mixture of bottom-up and top-down processes

•
 

Change detection error
▫

 
Failed to look

▫
 

Looked but failed to see

•
 

Change blindness: ‘general failure to retain 
and/or compare information from moment to 
moment’ (Simons & Rensink, 2005)

Perception, change detection and utilisation of roads using dynamic information

background-aim-method-perception-change detection-conclusions



24

Change detection
Type of change that may result in change blindness 
(based on literature)

Masking  of motion signals caused by the movement of the change

Gradual change

Existence of an item; i.e. additions and deletions

Change within an object

Location

Object similarity  and repetition 

Incongruence

Motion in space

Meaningfulness

Task-dependency

Expectancies
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Change detection
Type of change relevant for information carriers

Masking  of motion signals caused by the movement of the change

Gradual change

Existence of an item; i.e. additions and deletions

Change within an object

Location

Object similarity  and repetition 

Incongruence

Motion in space

Meaningfulness

Task-dependency

Expectancies
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Change detection
•

 
Extra factor, specific for the driving task
▫

 
Foveal vs peripheral information

•
 

Changes in peripheral information are less likely 
to be detected
(Uchida et al, 2011; Charlton&Starkey, 2010; Martens & Fox, 2007)

•
 

Consistent with visual search pattern in driving
(Galpin et al. (2009) for reviews) 

Perception, change detection and utilisation of roads using dynamic information

background-aim-method-perception-change detection-conclusions



27

Conclusions
•

 
Improve change detection for dynamax: 
▫

 
Placing them on overhead gantries

▫
 

Maintaining speed is part of the driving task

•
 

Decrease change detection for dynamax:
▫

 
Temporal gap masks motion signals

▫
 

Semantic change within an object
▫

 
Repetition on subsequent gantries

▫
 

Meaningfulness and expectations
Perception, change detection and utilisation of roads using dynamic information
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Conclusions
•

 
Dynamic speed limits: change blindness is likely 
to occur

•
 

The extent of the effect remains unknown

•
 

Subsequent research questions
▫

 
Extent of the effect

▫
 

Can the effect be reduced to improve situation 
awareness and the effects of traffic management
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For more information:
ilse.harms@rws.nl

Thank you for 

your attention
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