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Abstract

The present validation study was performed at Volvo Technology within the European 
project called HASTE (Human Machine Interface And the Safety of Traffic in Europe, 
Project GRD1/2000/25361 S12.319626). 

The aim of HASTE was to develop a common test regime for the safety assessment of In-
Vehicle Information Systems (IVIS). The idea was to create a test regime possible to use both 
for vehicle and system manufacturers during the actual development as well as for final 
verification and certification of systems to be introduced or already introduced to the market.  
Within HASTE a range of studies were carried out during the project both in field as well as 
in simulated environments. The Volvo study was carried out in real traffic in the Gothenburg 
surroundings in parallel with 9 other validation studies at project partners in six different 
countries. Four different In-Vehicle Information Systems were assessed. Different tasks were 
selected for the assessment with regards to input and output modality as well as task length. 

Based on the results from the current experiment a set of measures suitable for capturing 
inattention in a driving environment was recommended. The most promising ones were 
‘subjective rating of driving performance’, ‘high frequency steering’, ‘percent road centre’, 
‘pdt hit rate’ and ‘pdt response time’. These measures were shown to be sensitive to different 
difficulty levels among tasks. However, further work in how to interpret the results with 
regards to actual road safety will be needed. 
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1 Background

1.1 Traffic safety and the role of inattention

According to the World Health Organization report on road traffic injury prevention an 
estimated 1.2 million people are killed in road crashes each year and approximately 50 
million people injured (Peden et al., 2004). According to WHO’s projections these figures 
will increase with approximately 65 % in the next 20 years unless stronger countermeasures 
are implemented. The cost for road traffic injuries is enormous and it is a fact that the 
majority of the people killed or injured in road crashes are healthy prior to their crashes 
(ibid.). 

According to the same report, when compared to other injuries people experience, the ones 
caused by traffic accidents stands for almost 23% of the total amount (see Figure 1below).

Figure 1 Injury distribution according to WHO (from Peden et al., 2004, p. 34)

Increased traffic safety can be accomplished by various means. Road authorities can 
improve road design and lighting as well as create awareness among drivers through 
education and campaigns. Vehicle manufactures have a long tradition in reducing the severity 
of crashes to avoid killed or seriously injured drivers by introducing seat belts, airbags and 
improved physical vehicle design (e.g. as tested in EuroNCAP - the European car safety 
performance assessment program founded in 1997). 

However, in recent years along with more crashworthy vehicles, the focus within the 
vehicle industry has shifted from not only the mitigation of crashes but to actual prevent 
crashes from occurring at all. Active vehicle safety systems with e.g. active steering and/or 
braking have been introduced to the market. For example Toyota introduced one of the first 
adaptive cruise control systems (ACC) in mid 90’s (Hara, 2004). Along with improved sensor 
technology come increased focuses on factors that are seen as influencing the causation of 
incidences and crashes such as e.g. alcohol, drowsiness, drugs and distraction. 

Improved design and enhanced integration of In-Vehicle Information Systems (IVIS) 
including nomadic devices (e.g. portable phones, navigation systems) has been a hot topic 
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both with regard to legislation discussions (e.g. whether it should be allowed to drive while on 
the phone, with or without hands free) as well as recommendations for the design phase e.g. 
the European Statement of Principles on human machine interface – for safe and efficient in-
vehicle information and communication systems made by the European Commission in 1999 
with an updated version released in 2006 (ESoP, 2006). In a review by Janitzek et al. (2010) 
on the regulatory situation in the European member states (plus Iceland and Switzerland) it 
was concluded that all member states except Sweden have some form of regulation and 
legislation when it came to the usage of in-vehicle information systems. Restrictions could be 
specific (singling out specific devices – e.g. phones) or more general (including also 
navigation devices, music players, TV/video players etc). All countries (except Sweden) 
required a handset or wireless equipment in order to allow phone usage while driving (ibid). 
For an overview of the differences between countries in legislation, see the table below. 
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Table 1 Legislation of mobile phone usage – different level of restrictions per country (from 
Janitzek et al., 2010, p. 44).

Country codes: Austria (AT), Belgium (BE), Bulgaria (BG), Cyprus (CY), Czech Republic 
(CZ), Denmark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), Greece (EL), 
Hungary (HU), Ireland (IE), Iceland (IS), Italy (IT), Latvia (LV), Lithuania (LT), 
Luxembourg (LU), Malta (MT), The Netherlands (NL), Poland (PL), Portugal (PT), Romania 
(RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE), Switzerland (CH), United 
Kingdom (UK).
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It is worth mentioning the reasoning behind Sweden’s decision not to restrict mobile phone 
usage while driving. In a large investigation The Swedish National Road Authority found no 
scientific evidence that a driver talking on the phone with hands free equipment would be less 
impaired compared to when driving with no hands free (Patten et al., 2003). Instead it 
concluded that drivers are inattentive in both conditions. It was evident that it primarily is the 
actual conversation as such and its level of complexity which affect the driver negatively in 
different traffic situations. A total ban was not considered due to different reasons. This 
however is a question still under heavy debate.

Driver distraction as a causal factor is, similar to drowsiness, a difficult factor to estimate. 
Not only since it is difficult to get honest answers from people involved in crashes but also 
due to the different existing definitions. Driver distraction and the term inattention are often 
used interchangeable and there are many different definitions of the two concepts. In Lee, 
Regan and Young (2008) the two terms are connected in the following way:

“[…] distraction is a failure to maintain an appropriate distribution of attention relative to 
the demands of activities critical for safe driving. […] This explanation of how attention is 
diverted away from activities critical for safe driving describes distraction as a breakdown in a 
multilevel control process, with a different timescale characterizing each level”

Using in-vehicle information systems while driving as well as being drowsy (the state of 
near-sleep due to e.g. sleep deprivation) would reduce the possibility to maintain the 
appropriate distribution of attention to the road ahead. Thus, based on the definition above, 
distraction and drowsiness should be seen as subsets of the term inattention. 

Thus, based on the above definition, inattention can occur and affect road safety in 
different ways. Lee, Regan and Young (2008) take the example with a driver who decides to 
select music to listen to while driving. The breakdown of control occurs on an operational
level when the visual and cognitive demand of the music selection interferes with the driver’s 
attention to the road. Following this, the driver is less able to adapt speed and headway to 
other vehicles and road-users, e.g. a breakdown of control on a tactical level. Finally, the 
actual decision to enrol in another task while driving in a quite demanding traffic situation can 
be seen as a breakdown of control on a strategic level.    

Different estimations have been made for how large the actual influence certain factors 
such as inattention actual has on accident causation. 

Since most estimations are based on police reports from accidents or in-depth on-site crash 
investigations immediately following a crash where drivers naturally are reluctant to admit 
that they were very inattentive at the time or just before the crash the figures most often are 
seen as great underestimations (Lyzinicki et al., 1998). The National Highway Traffic Safety 
Administration (NHTSA) in the United States has made estimations that drowsiness (in the 
report referred to driver sleepiness) can be seen as the primary causal factor in 100.000 
police-reported crashes each year which represent 1 to 3 percent of all US motor vehicle 
crashes and 4 percent of fatalities (Lyznicki et al., 1998). 

In 1995, NHTSA did a more in-depth analysis of their Crashworthiness Data System 
(CDS) data and according to the results inattention was a contributing factor in 25,6 % of the 
crashes. The definition of inattention used here does include also drowsiness. If the 
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drowsiness factor is removed inattention due to other reasons was found in 23% of the crashes 
(Wang et al., 1996). 

In a more recent study, the so called ‘100-car study’, vehicles were equipped with logging 
devices in order to study incidents and accidents in a naturalistic setting (Neale et al., 2005). 
In total, 43 000 hours of data from 241 drivers were collected during a period of 12 to 13 
month per vehicle. The majority of the drivers drove their own vehicles. From this study it has 
been concluded that inattention was a contributing factor in 78 % of the crashes and 65 % of 
the near-crashes (ibid.). However, when looking at the data it is important to consider that the 
data was collected mainly around the Northern Virginia/Metro Washington, DC in urban- and 
suburban road environments and that a crash was defined as ‘any contact between the subject 
vehicle and another vehicle, fixed object, pedestrian, cyclist, animal’ and didn’t have to be a 
police reported event. A near crash was defined as ‘a conflict situation requiring a rapid, 
severe evasive manoeuvre to avoid a crash’. Also, in the 100-car study, inattention was 
classified as being any of the following: 

· secondary task engagement, 
· fatigue, 
· driving-related inattention to the forward roadway involving driving checking rear 

view mirrors or blind spots and finally 
· non-specific eye glance (ibid.). 

Here the term fatigue was used instead of drowsiness and it is assumed that the term refers 
to the similar notion as drowsiness coupled to sleep deprivation, time on task and circadian 
rhythm effects (e.g. having to drive during night).

Thus, similar to the CDS data analysis mentioned above, drowsiness was incorporated into 
the inattention categorization. However, out of the above, secondary task engagement was the 
most common type (ibid.). The secondary tasks could be both technology related (e.g. taking 
part in a mobile phone conversation) and non-technology related (e.g. taking to a passenger). 
For an overview of the different secondary tasks and frequency see the figure below.

Figure 2 Frequency of occurrence of secondary tasks for crashes, near crashes and incidents 
(from Neale et al., 2005, p.8)
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Based on the above it is clear that one important step to reduce the number of crashes 
would be to focus on the inattention caused by having a driver engaged in a secondary task, 
specifically a technology related one.

1.2 Safety related measures for in-vehicle information system assessment

There exists numerous of ways to measure inattention. Changes due to inattention can be 
manifested in altered glance behaviour, changes in driving performance etc. An overview of 
measures often used is presented below.  

1.2.1 Physiological measures
Heart rate measures (e.g. ‘Inter-Beat-Intervals’ which is the mean time between heart beats 

or ‘heart rate variability’ which refers to the actual variations in heart rate) can be considered 
when measuring increased workload in traffic situations due to for example the interaction 
with a secondary task  (e.g. Roskam, et al., 2002). 

Another physiological measure which traditionally has been used to measure arousal or 
emotion is so called electrodermal activity (EDA). EDA measures “the level of autonomic 
system activity by measuring the electrical resistance of the tissue path between two 
electrodes applied to the skin” (Johansson, et al., 2004).

A big drawback of the measures mentioned is that they are not only sensitive to stress and 
arousal but also to respiration, sex, age etcetera (de Waard, 1996) which might be difficult to 
control for and will lead to less specific measures. 

1.2.2 Driving performance measures
Another way of assessing information systems is to observe any effect they might have on the 
primary task, i.e. driving. The main reasoning behind using vehicle measures to assess In 
Vehicle Information Systems (IVIS) would be that when an IVIS impose extra load on the 
driver this could result in reduced control and less safe driving pattern. E.g. increased 
swerving on the road or less stable headway could possibly lead to the actual risk of driving 
off the road or ending up in a head on or rear end collision. However, the connection between 
e.g. swerving and the risk of an actual crash is not easily established. 

Vehicle measures can be divided into longitudinal control measures (e.g. control of speed, 
distance to a lead vehicle), lateral control measures (e.g. steering wheel movement, lane 
keeping) and event detection measures e.g. embedded detection tasks with on-road obstacles 
or surrogate detection tasks such as the Peripheral Detection Task which presents stimuli in 
the vehicle instead of in the road scene. The Peripheral Detection Task (PDT) is described in 
ISO 17287 and subject to current standardisation efforts in ISO TC22/SC13/WG8. The PDT 
is a simple reaction response time task where the idea is to measure the driver’s ability to 
detect stimuli presented either by a visual light reflected in the windshield or a tactile stimulus 
presented on the respondent’s arm wrist. The response is given by the respondent by pressing 
a small micro switch attached to the left index finger. The button gives a “click” as feedback 
when pushed. Each stimulus is presented for a maximum of two seconds. If a response is 
given before 2 seconds the LED is switched off. The stimuli are presented with intervals 
between 3 to 5 seconds. Drivers are instructed to respond as quickly as possible to the signal. 
Previous studies have demonstrated that the PDT here as a secondary task is sensitive to 
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changes in demands of the primary task of driving (see Martens, et al., 2000). In the study by 
Martens and colleague the hit rate decreased and response times increased when events were 
presented in the road environment. The PDT has been used to assess not only the effect of 
road complexity but also the effect of in-vehicle information presented to the driver e.g. by 
Olsson and Burns (2000). Here the PDT should be considered as a tertiary task with driving 
as the primary task and performing the IVIS task being the secondary task. In the current 
study presented in this report the visual light is presented via 6 LEDs (Light Emitting Diodes) 
on a board (5*15 cm) placed in an array. The LEDs are switched between randomly. 

A detailed review of the driving performance measures is given in a public deliverable 
from the AIDE project (Johansson, et al, 2004). Suggestions for implementation of the 
measures can be found in the second HASTE deliverable (Östlund, et al., 2004).  

1.2.3 Visual performance measures
Eye movement measures can be divided into two general types: Glance-based measures and 
Basic ocular measures. 

Glance-based measures represent the properties of glances to a defined target, e.g. 
frequency and duration. Thus, glance based measures are applicable to the tasks with a visual 
component (i.e. not applicable for auditory/cognitive tasks). Moreover, a baseline condition 
does not make very much sense in this case, since no glances are expected to a task when no 
task is performed. 

Drivers naturally adopt a time sharing behaviour in order to cope with different sources of 
visual information in a driving situation (Rockwell, 1988). In additions to this it has been 
shown that the duration of glances is rather consistent while driving, approximately 1.25 
seconds (ibid.). However, this is only true if a task is not too complex. E.g. if an in vehicle 
information display is too difficult to comprehend within 1.25 seconds of glance duration the 
driver is likely to be tempted to increase the average duration of glances (ibid.). Different 
studies has shown that, quite naturally, the number of glances increase along with the time it 
takes for a driver to complete a task (e.g. Bhise, Forbes and Farber, 1986; Rockwell, 1988).   
The most commonly cited glance based metrics are the ones recommended in the ISO 15007-
1 and ISO 15007-2: ‘Glance frequency’, ‘Total Glance Time’ and ‘Single Glance Duration’.  

So called basic ocular measures (e.g. standard deviation of gaze angle and the percent of 
eye fixations in a defined road centre area) operate on the gaze data (before it is classified into 
glances) and, thus, a baseline condition should be included. Basic ocular measures are, 
compared to glance based measures, useful for quantifying the effects of cognitive load. The 
basic ocular measures are mainly based on segmented fixations. Fixations are, as defined and 
described in Larsson (2002): 

“the alignment of the eyes so that the image of the fixated target falls on the fovea for a 
given time period” 

Based on the identified fixations basic measures such as duration, frequency as well as gaze 
variations can be computed. Also, the percentage of gaze fixations within a centred area in the 
driver’s field of view is often computed. The measure is computed as the percentage of driver 
gaze fixations within one minute that falls within a specified area representing the road centre. 
The road centre area is defined as a circle with a radius of 8 degrees around the road centre 
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point. The road centre point is the mode or most frequent fixation position (see Victor (2005) 
for further details).

1.2.4 Subjective assessment
The term ‘subjective assessment’ can incorporate a great variety of methods. 

A method can consist of a scale used by the driver to assess himself or a scale used by the 
experimental leader to assess the driver. The assessment can be made while driving or after on 
a one-dimensional scale or on multi-dimensional scales. In addition the assessment can focus 
on more physical and/or mental effort or the actual results effort might have.  

The perhaps most known method is the so called NASA-tlx which consists of six subscales. 
Due to its multidimensional character it can be hard and takes too long time to administrate 
the scales in on-road or simulator experiments. It has also been argued that NASA-tlx is 
harder for the respondents to grasp since they should rate more abstract notions such as 
mental and temporal demand (Johansson et al., 2004). The one-dimensional scale RSME (see 
Zijlstra and Van Doorn, 1985), consists of a scale in which ratings of invested effort are 
indicated on a line (from 0 to 150). The scale has anchor points that are labelled with verbal 
descriptors of effort. In order to further simplify the rating a third alternative was developed 
within the HASTE project (Östlund et al., 2004). The respondents rated on a one-dimensional 
scale (from 0-10) how well they felt they drove the vehicle. 

A detailed overview of additional subjective assessment methods can be found in Johansson 
et al. (2004). 
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2 The HASTE project
The present study described in this thesis was performed at Volvo Technology within the 

European project called HASTE (Human Machine Interface And the Safety of Traffic in 
Europe, Project GRD1/2000/25361 S12.319626). 

The aim of HASTE was to develop a common test regime for the assessment of In-Vehicle 
Information Systems (IVIS), e.g. navigation systems and other telematic systems used by the 
driver while driving. The idea was to have a test regime possible to use both for vehicle and 
system manufacturers during the actual development as well as for final verification and 
certification of systems to be introduced or already introduced to the market in order to set 
some sort of pass/fail criteria. 

Within HASTE a range of studies were carried out during the project in the field as well as 
in simulated environments. The results from a first set of experiments performed are 
described in a public project report (see Deliverable 2, Östlund et al., 2004). In these 
experiments two so called surrogate tasks were developed and used in order to investigate 
their effect on workload and distraction. The reason for using surrogate tasks instead of e.g. 
real navigation tasks was to be able to investigate the effect of workload and distraction 
imposed on the driver more systematically. Levels of workload and distraction were 
controlled as well as task modality (auditory and visual load).  

The study described in this thesis was a part of Workpackage 3 in the HASTE project and 
was a validation study of previous studies performed in the project. The experiment was 
carried out in real traffic in the Gothenburg surroundings with real navigation systems and 
tasks. In parallel with this study a range of other validation studies was performed within the 
HASTE projects. The results from all studies can be found in a second public project report 
(see Deliverable 3, Johansson et al., 2005). In addition to the Volvo field experiment 
simulator studies were performed at the Faculty of Engineering of the University of Porto, 
TNO in the Netherlands, Transport Canada, VTI (Swedish National Road and Transport 
Research Institute) and at Leeds University. Field experiments were carried out at Leeds 
University, Volvo and at VTT (Technical Research Centre of Finland). 
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3 Method
In total four systems were assessed in Workpackage 3 by the partners in HASTE. In the 
Volvo field experiment two out the four systems were included. A pre-selection of tasks per 
system were made and thus the same types of tasks were tested throughout the different 
experiments. The selection criteria for participants were the same between test sites although 
some minor differences in age and driving experience existed. The experimental conditions 
were carefully planned in order to be able to conduct the experiments in the same way 
throughout the project in order to be able to properly compare the results in the end. All 
partners adopted the same set up for the analysis. See Deliverable 3 for further information 
(Johansson et al., 2005).

3.1 The assessed navigation systems and tasks

In the current experiment two navigation systems were assessed further referred to as ‘System 
A’ and ‘System B’. For each system a set of tasks were identified which were believed to be 
the ones most commonly used by a user as well as representing the modality range of the 
systems (e.g. audio output, manual input). For ‘System A’ seven out of originally nine tasks 
were included and for ‘System B’ eight out of nine tasks were included. The reason for later 
removing three tasks was due to that they, after piloting, were considered too dangerous to 
assess in real traffic. 

The two systems included in this experiment differed in a range of ways. ‘System A’ had both 
auditory/cognitive tasks as well as visual/manual tasks while ‘System B’ consisted of either 
visual only or visual/manual tasks. ‘System B’ was considered to be more difficult than 
‘System A’ simply due to the input device (small pen, high demand on precision) and size of 
monitor (smaller than for ‘System A’). 

The tasks were classified into different complexity levels (how easy/difficult the task was 
thought to be when performed while driving), main output and input modality and system- or 
driver paced task. A few tasks had to be simulated for both navigation systems in order to 
work in identical ways for all participants with regards to timing and visual appearance. For 
‘System A’ specific route guidance messages (audio only) was pre-recorded in order to be 
played to the responded at the same geographical location with the same sentencing. This was 
done for task 1, 2, 3 and 4. System B was Windows based, hence it was easy to create an 
application with the identical look and feel as well as logic of the original system. The new 
application was then run in parallel to the real system and was activated for task 1 and 2. The 
complexity ranking was based on number of modalities, average number of button presses 
needed to perform the task as well as manual difficulty level.

‘System A’ is similar to many Original Equipment Manufacturer integrated in-vehicle 
systems (e.g. with regard to display size and placement). The display is fairly large (a 
removable 6.5 TFT colour display in 16/9 format) and the main interaction can be made with 
a remote control as well as hand controls. The display was mounted in front of the fan 
exhausts and the Volvo in-build radio. The cost for this system was €2000. Route guidance 
information can be provided with symbols, map and voice output. A variety of displays 
(simultaneous arrow/map, large map or arrow) and map alignments (north, automatic, zoom 
on junction) is possible to choose. Examples of on-board computer functions for this system 
included: display of arrival time and remaining distance from destinations, current speed and 
distance already travelled, total journey time and average speed. Route options can be pre-set 
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(e.g. fast/short route; avoid motorway/ferry/toll). The task descriptions chosen for assessment 
are shown in the table below.

Table 2 Task descriptions for ‘System A’. Removed tasks in italics.

Task Task description
Main 
modality

Manual effort

Approx. 
time to 
complete
(sec.)

Real/
Simulation

1

Auditory route 
guidance message incl. 
arithmetic information 
(distance to final 
destination)

Auditory None 12.2 Simulation

2

Like Task 1 but with 
more information 
(distance to final and 
intermediate 
destination)

Auditory None 16.1 Simulation

3

Auditory route 
guidance message incl. 
spatial information 
(turn by turn 
instructions)

Auditory None 17.8 Simulation

4
Like Task 3 but with 
more information 

Auditory None 22.3 Simulation

5
Entering Destination 
by data entry – City

Visual-
Manual

Medium/High 52.1 Real

6
Entering Destination 
by data entry – City, 
Street

Visual-
Manual

High 61.3 Real

7 Change volume 
Visual-
Manual

Easy/Medium 10.4 Real

8
Change settings; add 
one displayed category 
(e.g. gas stations)

Visual-
Manual

Easy/Medium 28 Real

9

Change settings; add 
six displayed 
categories (e.g. gas 
station, hotel etc)

Visual-
Manual

Medium 44.2 Real

The following a-priori ranking of the tasks complexity was made: 1, 2, 3, 4, 7, 8, 9, 5 and 6 
with 1 being the easiest and 6 the most difficult. Task five and six was considered too difficult 
to perform in real traffic. 

‘System B’ is a PDA (personal digital assistant) and therefore has a smaller display 
compared to ‘System A’. The PDA was mounted onto the front wind shield and the driver 
entered information with a stylus onto the touch display or via hardware keys. The cost for the 
system was €750. Data is presented as visual information in a range of ways (icons, text etc) 
as well as via voice (e.g. turn-by-turn information). The tasks selected for the assessment are 
described in the table below.
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Table 3 Task descriptions for ‘System B’. Removed task in italics.

Task Task description
Main 
modality

Manual effort

Approx. 
time to 
complete 
(sec.)

Real/
Simulation

1

Check visual 
information: distance 
and suggested action 
(e.g. turn left in 250 
meters)  

Visual None 11.6 Simulation

2
Read list of directions: 
(e.g. turn x on street y 
in z meters)  

Visual None 23.4 Simulation

3
Close the navigation 
program and re-open

Visual-
Manual

Low 11.1 Real

4
Change settings from 
large to small and back 
to large keys

Visual-
Manual

Medium 21.2 Real

5
Set destination by 
choosing a pre-set 
destination

Visual-
Manual

Medium/High 18.9 Real

6
Set destination (City, 
Street, Nr) by data 
entry

Visual-
Manual

High 47.6 Real

7
Zoom in to 10 meters, 
out to 10 km and back 
to 100 meters

Visual-
Manual

Low/Medium 32.5 Real

8
Change settings: route 
options

Visual-
Manual

Medium/High 24.3 Real

9
Create a waypoint by 
pointing to a road on 
map with stylus

Visual-
Manual

Medium 16.5 Real

The following ranking of the tasks was made: 1, 2, 3, 7, 9, 4, 8, 5 and 6 with 1 being the 
easiest and 6 the most difficult. Task six was considered to be too difficult for assessment in a 
field experiment and was therefore left out. 

3.2 Road environment and test scenarios

The experiment was conducted on the motorway E6 outside Gothenburg in Sweden. All 
participants drove on the motorway which had two lanes in each direction. The mean width 
for each lane was 3.8 meters. The test runs were scheduled to avoid rush hours. However 
dense traffic situations were rather difficult to avoid. The speed limit ranged between 90 and 
110 km/h. 
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3.3 Apparatus

The participants drove an instrumented Volvo V70 with automatic gear. The vehicle was 
equipped with the SafeTRAC lane tracker from Assist Ware Technology, the steering wheel 
angle sensor LWS 3.1 and the Seeing Machines FaceLAB 3.0 head and eye tracking system 
(see Figure 3). Speed was logged via the serial bus system (the so called Controller Area 
Network CAN). 

Figure 3 Interior of vehicle with FaceLAB cameras on top of the dashboard (*) and exterior of 
the instrumented vehicle

In addition to the above data from the Peripheral Detection Task (PDT) were logged via a 
separate unit. As mentioned in previous chapters the PDT is a simple response task where the 
driver is instructed to respond to a visual stimulus which consists of light emitting diodes 
fixed on a board and reflected in the windshield by pressing a micro switch attached to the 
driver’s left index finger (see Figure 4 below).

Figure 4 Response button and visual LED board of the PDT

3.4 Experimental design

Each participant performed the tasks for both ‘System A’ and ‘System B’. However, there 
were no statistical comparisons between the two systems. Three baseline sections were 
collected in the beginning, middle and end of the experimental drive, in order to try to remove
any possible learning effects. The tasks were performed by the driver in between the baseline 
sections. Half of the group of participants first drove with ‘System A’ and then continued with 
‘System B’. The other group did this in the reverse order. I.e. task difficulty level was a 
within subject factor with eight levels (seven tasks + Baseline) for ‘System A’ and nine (eight 
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tasks + Baseline) for ‘System B’. The order of the tasks was randomised between all 
participants. 

The PDT was run as a separate condition always after the no PDT condition, in order to be 
able to compare results with experiments from other partners in the HASTE project who did 
not have the PDT device installed. Hence, the PDT condition was not counterbalanced. The 
tasks were presented in counterbalanced order for each participant. The reason for running the 
PDT condition as a separate condition was due to the assumption that the PDT as a tertiary 
task could affect the driving and visual behaviour. 

3.5 Dependent measures and analysis method

In order to validate the results in previous project experiments, a subset of the measures used 
in the first set of HASTE experiments (Östlund, et al., 2004) were chosen for this experiment. 
The selected measures were the ones proven to show sensitivity to task difficulty differences 
as well as have large effect sizes. In addition to these measures the Peripheral Detection Task 
measures were added. The full list of dependent measures computed is presented in the table 
below.

Table 4 Dependent measures computed in the experiment.

Abbrevation Description
mn_sp (km/h) Mean speed
st_sp(km/h) Standard deviation of speed
st_sp15, st_sp30 Standard deviation of speed. Calculated with a sliding window with the 

length of 15 and 30 seconds. The sliding window is used to minimize 
the effect of different task duration.

u_sp(km/h) Minimum speed 
d_sp(km/h) Speed change from start to end, divided by time duration. The values are 

calculated by fitting a linear function to the speed signal for each IVIS 
segment, where d_sp equals the difference between the initial and the 
end value of the linear function.

mn_lp(m) Mean lane position
st_lp(m) Standard deviation of lane position
st_lp15, st_lp30 Standard deviation of lane position. Calculated with a sliding window 

with the length of 15 and 30 seconds. The sliding window is used to 
minimize the effect of different task duration.

pr_tlc(%) The proportion of TLC (Time to Line Crossing). TLC with local minima 
values less than 1 second.

mn_tlc(s) Mean of the TLC
hi_st The high frequency component ratio of steering (hi_st) is defined as the 

ratio between the root mean square of the steering wheel signal filtered 
using a band-pass filter (0.3-0.6 Hz) and the root mean square of the 
same signal filtered using a low-pass filter (0-0.6 Hz). 

rr_st1(1/minute), 
rr_st3(1/minute)

Reversal rate. 1 and 3 equals the amplitudes thresholds (gap-size) for the 
reversals.
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rswt_5(1/minute), 
rswt_10(1/minute), 
rswt_20(1/minute), 
rswt_40(1/minute), 
rswt_70(1/minute)

Number of rapid steering wheel movements (deg./s)

pdt_rt (s) Response time for response data which are defined as hits. Response 
times within response threshold defined as being in between 0.2 seconds 
to 2 seconds.

pdt_miss (%) Percentage of stimuli where no response is given within the response 
threshold. Response threshold defined as being in between 0.2 seconds 
to 2 seconds.

pdt_cheat (%) Percentage of stimuli where the response is faster that lower response 
threshold. Lower response threshold defined as being below 0.2 
seconds.

pdt_hit (%) Hit rate. Percentage of responses within response threshold defined as 
being in between 0.2 seconds to 2 seconds. pdt_hit, pdt_miss and 
pdt_cheat adds up to 100%.

n_gl (n) Glance Frequency. Glance based measure where the number of glances
needed by the respondent to the system display in order to complete the 
task is calculated. Referred to as Number of Glances or Glance 
frequency.

tot_gl (%) Task glance duration percentage of total task duration. Glance based 
measure. IVIS glance duration percentage of total task duration. In the 
literature, this measure is often referred to as total glance time when 
expressed in seconds (see below).

tot_gl_t (s) Total glance duration. Glance based measure.
mn_gd(s) Mean duration of single glances. Glance based measure. Glances 

towards the system display.
prc (%) Percent road centre. PRC was computed as the percentage of driver gaze 

fixations within one minute that fall within a specified area representing 
the road centre. The road centre area is defined as a circle with a radius 
of 8 degrees around the road centre point. The road centre point is the 
Mode or most frequent fixation position. Basic ocular measure.

st_ga(deg) Standard deviation of gaze angle. This is computed as the standard deviation of the 
combined pitch and yaw components of the gaze direction (gacomb), where gacomb is 
given by:

22
yawpitchcomb gagaga +=

Basic ocular measure.
subj_r(1-10) Subjective rating. Ratings given by the driver of own driving 

performance. Given on a scale from 1-10.
compl_t(yes/no) Completed task. Rating by experimental leader on whether the 

participant managed to complete task or not.

3.6 Participants

16 drivers in total participated in the experiments (10 women and 6 men). Data from the lane 
tracker was only analysed for 15 participants due to sensor failure. The average age of the 
participants was 34 years (range: 25-54) and the average time for which they had held their 
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driving license was 14.2 years (range: 6-31). None of the drivers were or had been 
professional drivers. Fourteen out of the 16 participants drove more than 10.000 km/year. 

3.7 Procedure

Due to safety reasons two experimental leaders accompanied the participant throughout the 
drive. One was sitting in the passenger seat next to the driver ready to intervene if the driver 
would swerve too much while performing the tasks. The other test leader was sitting in the 
rear seat and operated the data acquisition system. 

The participant was first instructed verbally by one of the test leaders about the experiment 
while the other test leader prepared the FaceLAB system and the logging equipment. A 
consent form was filled in by the respondent and well as background questions. Each 
participant was then requested to practice the tasks of one of the systems in static mode as 
well as practice driving the vehicle. The drivers were informed about the PDT and instructed 
to pay as much attention to the PDT task as to the tasks with the navigation systems. The 
primary task should always be the driving task. The driver also got to practice to rate his/her 
own driving performance on a scale of 1 to 10. 1 was to be considered to be very bad and 10 
excellent. The rating was done after each completed task segment as well as for the baseline 
sections. The other system was practiced in static mode after the experimental run with the 
first system was completed in order to have the tasks freshly in mind. The entire experiment 
took approximately 2.5 hours per participant and the respondent was given two movie tickets 
for participating in the study.

Consent form, background questionnaire and written instructions can be found in the 
Annex.
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4 Results
Univariate Analysis of Variance (ANOVA) was used with a 5 % level of significance. IVIS 
level (i.e. IVIS task) was included as independent factors. In the graphs model-based 
estimates of the mean and confidence intervals are presented.

4.1 Effects of ‘System A’

4.1.1 Task duration
Task duration varied between 11.4 and 39.5 seconds (see the table below) where the baseline 
was somewhat longer than 90 seconds (mean 101.4 seconds). The longest, Task 9, was 
followed by tasks 4 and 8. Task 1, 2, 3 and 4 were auditory/ cognitive and tasks 7, 8 and 9 
were visual/manual.

Table 5 Task duration in seconds for ‘System A’

Task Task
duration(s)

T1 11.4
T2 15.0
T3 13.9
T4 20.4
T7 11.4
T8 18.4
T9 39.5

4.1.2 Self reported driving performance
The order in which the results are presented in the graphs is made according to an a-priori 
assumption, where baseline (BL) is considered to be easiest and Task 9 the most difficult. The 
a priori assumption is more or less in accordance with the self-reported driving performance. 
(see Figure 5). 
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Figure 5 Subjective rating of driving performance. Task 1-4 equals the auditory tasks and task 
7-9 the visual tasks
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The ratings were significantly lower for driving with tasks, compared to baseline. Also, all 
the tasks were rated significantly higher compared to task 9 which might also be due to the 
fact that task 9 took a very long time to complete.

4.1.3 Longitudinal control
Mean speed was not significantly affected when participants performed the tasks compared to 
baseline. Standard deviation of speed (st_sp) however, shows a significant difference between 
BL and all tasks (see graph below).
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Figure 6 Standard deviation of speed (st_sp)

The corrected measures (st_sp15, st_sp30) show no difference and thus the effect in st_sp is 
most likely due to the bias of task duration in the variation measure.

Minimum speed (u_sp) was higher when performing a task compared to baseline (see 
Figure 7). This was most likely due to the bias of the heavy traffic on the road where 
participants more often became trapped in dense areas and were forced to adjust their speed. 
This was more likely for the baseline condition as it was longer.
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Figure 7 Minimum speed; u_sp (km/h)
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4.1.4 Lateral control
One measure for high frequency component of steering was computed: hi_st (see Figure 8) 
and results showed that the visual tasks (T7, T8 and T9) all induced significantly higher 
values than baseline. This was also the case for T1 however not for the other 3 auditory tasks 
(T2, T3 and T4).
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Figure 8 High frequency component of steering; hi_st (%)

None of the measures related to time-to-line crossing were sensitive to task versus 
baseline. For the pr_tlc1 and 2 there were far too few values to rely on. One suggestion might 
be that future experiments use a different threshold for field studies compared to simulator 
experiments. Mn_tlc1 and 2 had a large variation within the group. It is likely that the 
measures related to lane position (as well as speed) were affected by traffic density. Based on 
earlier project results, the mean time to line crossing value was expected to be smaller, thus 
the driver would drive closer to the line, as the complexity of tasks increased. However, in 
this particular experiment there was a lot of traffic in the second lane overtaking the 
participants and due to this they most likely drove more to the right. 

Standard deviation of lane position (st_lp, st_lp15) was sensitive to the introduction of 
‘System A’ tasks, showing a significant difference from baseline.  However, the measures 
could not distinguish between different tasks (see Figure 9). 
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Figure 9 Standard deviation of lane position with a 15 second long time window; st_lp15

For reversal rate, with 1 as the gap size threshold, there was a significant difference 
between the visual ‘T8’ and Baseline. There were strong trends, however no significant 
effects, between Baseline and the visual tasks ‘T7’ and ‘T9’. When just looking at the mean 
values for the auditory tasks there values seemed to be similar to baseline or even lower 
values than for baseline. There were no significant differences between Baseline and T1, T2, 
T3 and T4. See Figure 10. 
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Figure 10 Reversal rate, one degree amplitude threshold; rr_st1

Number of rapid steering wheel movements increased when 5 and 10 was used as a 
threshold (rswt_5, i.e. number of rapid steering wheel movements >5 deg/s.) especially for the 
visual tasks (see Figure 11). 
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Figure 11 Number of rapid steering wheel movements, using a threshold 5 (left) and 10 (right) 
degrees/s

4.1.5 Eye movement
Glance measures (n_gl, tot_gl, mn_gd) were only calculated for the visual tasks since they 

are not applicable to baseline and the auditory tasks. 

The non-glance measure standard deviation of gaze angle (st_ga) was only calculated for
the auditory/cognitive tasks and baseline while Percent Road Centre (prc) was calculated for 
all tasks and baseline. St_ga cannot be calculated for the visual tasks since the measure 
becomes biased by the distance to the IVIS display. Prc is not dependent on the distance to the 
display and thus works on visual tasks and baseline.

Some of the glance measures indicate an increase in visual demand between T7, T8 and 
T9. This order fits well to the subjective rating of driving performance as well as task length. 
The mean duration of single glances to the IVIS was shown to increase significantly with task 
difficulty.  Results seemed to show an increase in glance duration as a percentage of total task 
duration (see Figure 12) however, there was no significant difference between T8 and T9. 
With increased task difficulty or duration the participants seem to have longer glance time on 
the IVIS as well as spend higher proportion of the time on the IVIS rather than on the road
ahead.

Figure 12 Mean duration of single glances to IVIS (left) and IVIS glance duration as a 
percentage of total task duration (right), the latter often referred to as total glance time when 

expressed in seconds
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The increasing glance frequency (see Figure 13) is naturally directly related to task 
duration where the task frequency ranges between 4.3 for T7, 9.5 for T8 and 18.5 for T9.
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Figure 13 Number of glances to the in-vehicle task

Total glance duration was calculated (see Figure 14) and the mean values were shown to 
range between 3.87 seconds for T7 and up to 20.39 seconds for T9. This is interesting, since 
for instance guidelines from JAMA (JAMA, 2004) state that the operation task of a display 
monitor should be prohibited if the task exceeds total glance duration of 8 seconds.   
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Figure 14 Total glance duration

Percent Road Centre (PRC) is a non-glance based measure which can be applied to all 
tasks irrespective of modality. This measure can also be used for the baseline, which is not the 
case for glance-based measures. The PRC results clearly showed a distinction between the 
cognitive/auditory and the visual/manual tasks. As can be seen in Figure 15, the gaze 
concentration on road ahead for cognitive tasks is higher compared to baseline (with a clear 
gradual change in PRC for T1, T2 and T3) while the concentration on road ahead for visual 
tasks is lower compared to baseline (with a higher value in prc for T7 compared to T8 and T9, 
thus mirroring the results for tot_gl shown in Figure 12 ). 
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Figure 15 Percent road centre results for each task in ‘System A’

PRC as a measure also seems to be robust to low data quality. Moreover, the measure was 
shown to work well in the previous HASTE experiments, when calculated on data where 
different fixation algorithms had been used. One remark here is that the PRC is very low for 
baseline compared to previous experiments (e.g. in the earlier simulator experiments 
performed at Volvo). One explanation for this could be that, in the field, the cameras had a 
small off set to the right in order to track participants’ faces when they leaned over the right 
during task (especially for ‘System B’ which had a smaller screen and a pen as an input 
device, and therefore forced participants to lean more forward towards the screen). This was 
also true for baseline driving where participants tended to be on the verge of the cameras’ 
field of view.  

4.1.6 Event detection
The PDT results show that the percentage of ‘hits’ was gradually reduced for tasks in 
accordance with the a priori task order (range from 93% for Baseline and 64.5% for T9). A 
similar pattern, however not as clear, is shown for response times (see Figure 16). The spatial 
cognitive tasks (T1, T2) seem to have a somewhat smaller effect on the PDT performance 
compared to the arithmetic cognitive tasks (T3, T4). 

Figure 16 Percent correct responses (left) and response times for correct responses (right)
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The PDT response times and hit rate seem to be in the same range as for similar 
experiments (e.g. as in Olsson et al., 2000). 

4.1.7 Task completion
All participants completed all tasks for ‘System A’. However, as previously mentioned, task 
five and six were not included at all in the actual experiment because they were considered to 
be too difficult to perform in field. 

4.2 Effects of ‘System B’

4.2.1 Task duration
Task duration varied between 7.2 and 26.7 (mean) (see Table 6) where the baseline was 
somewhat longer than 90 seconds. Task 2 and 8 had the longest task durations while T1 and 
T3 were rather short. Task 1 and 2 were visual tasks only while task 3-9 had both visual and 
manual components. See section 3.1 for further descriptions of the tasks.

Table 6 Task duration in seconds for ‘System B’

Task Task Length 
(s)

T1 7.2
T2 26.7
T3 11.7
T4 23.7
T5 22.9
T7 22.9
T8 25.9
T9 18.7

4.2.2 Self reported driving performance
The subjective ratings of driving performance follow, to some extent, the a priori ordering of 
the tasks (see Figure 17) but the ratings are not entirely consistent with task length. Task 7 
was ordered as medium difficulty, since manual input was needed and the number of button 
presses was rather high. However, the task consisted of zooming in and out of the system and 
therefore was very repetitive; it may have therefore been easier than first anticipated.
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Figure 17 Subjective rating of driving performance

4.2.3 Longitudinal control
Similar to the results for ‘System A’, no effect of mean speed was found even though a trend 
seems to exist with a small reduction when performing tasks compared to baseline (see Figure 
18). A main effect of standard deviation of speed was found. However, this is most likely an 
effect of the large difference between baseline length and task duration and thus no effects 
were shown in the corrected measures (st_sp15, st_sp30).  Speed measures were very much 
affected by the high traffic density. 
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Figure 18 Mean speed

4.2.4 Lateral control
Reversal rate, with both 1 and 3 as the threshold, was to some extent sensitive to task vs. 
Baseline (see figure below). For rr_st1 baseline was significantly lower to all tasks except for 
T7 and T9. 
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Figure 19 Reversal rate where 1 is the amplitude threshold for reversals

One measure related to High frequency of steering was calculated. When looking at the 
graphs (see Figure 20) hi_st shows a clear difference between tasks and baseline (all tasks are 
significantly different from baseline).
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Figure 20 Hi_st - high frequency component of steering

The number of rapid steering wheel movements was higher when a task was performed 
compared to baseline (see Figure 21). However, no trend for task complexity seems to be 
present. Main effects of task were present for rswt_5 and rswt_10.
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Figure 21 Number of rapid steering wheel movements (deg/s) using a threshold of 5 (left) and 
10 (right).

None of the Time-to-Line-Crossing measures showed main effects. However, this could be 
due to rather low power in the experiment and the bias of high traffic density. It could be 
argued that these measures are less applicable in field experiments or might need to be 
altered, for instance by using different thresholds.

Lane position measures become problematic in a similar way as since they were very 
influenced by the high traffic density and overtaking vehicles. 

4.2.5 Eye movement
All tasks had a significant lower PRC value compared to baseline. However, no clear effect of 
task difficulty seems to be present (see Figure 22). The values are much lower in general 
compared to previous experiments and the reason is the same as discussed in section 4.1.5 for 
‘System A’.
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Figure 22 Percent road centre for each task of ‘System B’

The a priori task order does not correspond to the PRC which is not unusual since the 
visual measures are often affected by task length even for PRC where a 1 minute time 
window was used. For instance, the lowest PRC values are seen for the pure reading task 
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(T2), even though this task was quite simple (both with regard to a priori ordering as well as 
its effects on subjective ratings). 

Mean duration of single glances to the IVIS increases in task difficulty even though not all 
tasks differ significantly from each other. Most significant differences exist between T1 and 
the others as well as between T7 and T5 and T7 and T5. Task 2 is a pure reading task which 
might explain the high values (see Figure 23) compared to the tasks which combined visual 
demand with a complex manual component. 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

BL T1 T2 T3 T7 T9 T4 T8 T5

m
n

_
g

d
 (

s
e

c
)

Figure 23 Mean duration of single glances to IVIS - glance measure and therefore no BL 
value.

Glance frequency was found to be sensitive to different task difficulty levels (see Figure 
24), and naturally corresponds well to task length. The reading task (T2) therefore again 
scores very high.
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Figure 24 Number of glances to IVIS to complete task - glance measure and therefore no 
value for baseline
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Total glance duration is presented below in Figure 25. 
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Figure 25 Total glance time. Glance measure and therefore no baseline value

One explanation for the low values for T1, T3 and T7 could be that those tasks were 
considered having a non to low, low/medium manual effort. Task 2 of course stands out due 
to its characteristics of being a pure reading task demanding glances to the screen as well as 
being the longest in seconds (mean value for T2 was 26.7 seconds). 

4.2.6 Event detection
The graph for percentage of correct responses in PDT (see Figure 26) indicates both an effect 
of task, compared to baseline as well as a correlation to a-priori defined task difficulty.  
However, only tasks 3, 5, 8 and 9 differ significantly from the baseline. Task 7 most likely 
scored high due to its nature (see above). The results are very similar to subjective rating (see 
Figure 17 in earlier section).
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Figure 26 Percent correct responses

No main effect was found for the PDT response times. 
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4.2.7 Task completion
Also for ‘System B’ all participants completed all tasks. The most complex task (T6) was 
removed prior to the field experiment due to its complexity. 
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5 Discussion and final recommendations

5.1 Summary of results

‘System A’ consisted of both auditory/cognitive and visual-manual tasks. Results indicated 
that some of the eye movement related measures may be useful (e.g. PRC) if a future test 
regime is to investigate differences in driving behaviour due to task modality. 

Earlier in the HASTE project, it was found that larger steering wheel reversals might be 
more present for more demanding visual/visual-manual tasks, while smaller reversals would 
be observed in demanding cognitive tasks. Certainly for the cognitive tasks the large reversals 
were almost as few as for the baseline.  In the validation experiments, measures looking at 
larger reversal rate thresholds were not part of the draft test regime and therefore the earlier 
finding could not be validated. However, rswt_70 showed larger effects for visual tasks 
compared to the cognitive/auditory tasks.

System B consisted of tasks which were visual only (T1 and 2) as well as tasks which were 
visual-manual where the manual input became more and more demanding. According to 
subjective rating of driving performance, it seems that ‘System A’ tasks were deemed 
somewhat easier than ‘System B’ tasks. This difference may have been partly due to the 
manual precision needed to perform tasks in ‘System B’. Also, the screen for ‘System B’ was 
smaller.

In the present experiment, lane position and speed were very much affected by traffic 
density and therefore not very suitable measures for a field experiments for which volume of 
traffic was not controlled.

Also, it can be argued that speed is perhaps not a very suitable measure for IVIS 
assessment, since it is difficult to interpret. Drivers adapt their behaviour to cope with the 
situation. What this adaptation actually means with regards to safety benefits is not clear. Is 
the adaptation a result from a severe loss of control or a very well calculated adaptation were 
the driver slows down as a safety measure in order to complete the tasks. 

For both ‘System A’ and ‘System B’, measures related to steering wheel movements, PDT 
measures, glance measures and percent road centre values seemed most successful in 
capturing the effect of tasks (with the exception of pdt_rt for ‘System B’ where only strong 
trends were found). The PDT is especially recommended since it is quite sensitive to Task-No 
Task and tasks’ difficulty variations, as well as being a rather easy and cheap method to use.
However, it’s a measure that needs to be much more investigated in order to be able to 
interpret hit rate in relationship to response time, know whether the face validity is high 
enough and assess the possible influence the PDT might have on driving and on other 
measures. Also, cognitive distraction has been shown to be more difficult to capture when 
tasks are “auditory/cognitive only” (e.g. route guidance measures) and here the PDT measures 
(pdt_rt) can play an important role together with the prc measure.

The measures calculated with the moving window technique partly solved the problem 
with time bias, created by the standard deviation calculations. However, new problems were 
introduced instead. For instance, it was not possible to include as many tasks for the longer 
time window, since very few tasks were longer than 30 seconds.  Also, this technique meant 
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that data from fewer participants were included in the calculation for each task.  This is 
clearly a problem if the reason for exclusion is that these participants were actually more 
efficient at completing the task.

5.2 Recommendations for a test regime

The following recommendations for a test regime for IVIS assessment is based on the results 
gained in the field experiment reported here.  

When specifying a test regime for IVIS assessment the main thing to consider is of course 
the measures sensitivity to inattention. However, also other things are worth mentioning with 
regards to the measures such as ease of data collection, computation of the measures, 
interpretation with respect to safety etc. 

Based on the results from the current experiment ‘subjective rating of driving 
performance’, ‘high frequency steering’, ‘percent road centre’, ‘pdt hit rate’ and ‘pdt response 
time’ are the recommended measures. 

In addition to being a sensitive measure ‘Subjective rating of driving performance’ 
(Subj_r) is a fast, easy and cheap measure to include in a test regime. However it is still a 
subjective measure where the perception of driving performance not necessarily needs to 
correspond to actual driving performance (and level of safe driving). 

‘High frequency steering’ (hi_st), is a quite easy measure to collect and compute both in 
simulator and in field experiment if the sensor exists. The latter is not always the case on 
newer vehicles and although a sensor can be retrofitted this means a higher cost for apparatus.  
There is also a risk that the measure may reflect increased effort or sensitivity to steering error 
and not necessarily represent reduced traffic safety.  

‘Percent Road Centre’ (PRC) seems to be a very promising measure to use when assessing 
in-vehicle tasks. It measures visual allocation towards road ahead; it has high face validity 
and is easier to calculate when compared to the more traditional glance measures. However, 
an eye tracker is needed in order to collect good data which is still quite expensive equipment. 

‘Response time’ on the Peripheral Detection Task (pdt_rt) measure selective attention 
performance. The PDT measures are often viewed as having high face validity by resembling 
other real life traffic stimulus which the driver normally would have to react to (e.g. brake 
lights of a vehicle in front). The argument against the face validity of the PDT would be that 
the expectance level of course is very high compared to what would be the case to real life 
events. Also, there is some concern that the PDT is somewhat intrusive and may have an 
effect on other measures. 

5.3 Studying distraction in an experimental setting

Distraction is a difficult concept to study for several reasons. Primarily, since it’s not just 
about simple dual-task interference many aspects are missed when studying distraction in a 
controlled experiment such as the ones in HASTE. 
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As described in Lee, Regan and Young (2008) and referred to in the introduction of this 
report, valid explanations to why a crash or an incident occurs can be found on different 
control levels. For example, in the current experiment the tasks were prompted by the 
experimental leader and thus hardly any natural initiative was possible for the driver to take 
with regards to actively control when and whether to engage in the task at all. 

The current experiment focused on what many define as the operational control level while 
tactical and strategic levels were not really considered. 

In order for the driver to properly adapt to changes in the environment it is important that 
the driver’s expectations of future events are as correct as possible. Accidents and incidents 
often take place when a non-expected event occurs. Events in a controlled experiment such as 
the one described here very often becomes easy to predict and thus important aspects of the 
possible negative effects of in-vehicle information systems are missed out. 

In order to properly study negative effects of distraction it would be ideal to be able to look 
at how the driver manage to properly initiate, delay or interrupt a task in relation to normal 
but critical events e.g. when the vehicle in front brakes.    
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6 Annex: Consent form, instructions and background 
questionnaire

Volvo Technology AB Människa System Integration

Projektnamn: Projektnummer: 10440616

Testledare: Emma Johansson, Nina Åberg Datum: Id.nr:

Medgivandeformulär

Studiebeskrivning

Deltagandet i denna studie är helt frivilligt. Den här studien är en del i ett större 
EUforskningsprojekt. Projektet ingår i området som arbetar med väg- och 
transportsäkerhet.

Din medverkan kommer vara till stor hjälp för att vi ska nå vårt slutmål i 
projektet.

Under tester kommer du bli ombedd att göra följande saker:

Fylla i ett papper om din ålder, körerfarenhet etc;

Köra en Volvo V70 på E6an mot Oslo och tillbaka. Körningen kommer att ta ca 
2 timmar. En kortare paus tar vi innan vi vänder tillbaka mot Göteborg;

Ibland under körningen kommer du att få göra ett antal uppgifter. Du kommer 
öva dessa uppgifter innan vi kör. Fråga gärna testledaren när du känner att du 
glömt bort hur du gör vissa av uppgifterna; 

Under vissa perioder av körningen kommer du få en extra uppgift. Du kommer 
att få ha en liten knapp på ditt finger på vänster hand. När du ser en röd lampa 
som lyser till vänster om dig ska du trycka till på knappen så snabbt du kan. 
Försök att få så många korrekta träffar du kan.

Du kommer att köra på E6an där hastighetsgränsen för det mesta är mellan 90 
och 110 km/h. Kör helst inte snabbare än så. Du kommer att få göra uppgifter 
under tiden som du kör och då vill vi att du inte kör om bilar utan kör i höger 
körfil. Du ska även ligga kvar i höger körfil när vi samlar in data från 
normalkörning. Testledaren talar om när dessa perioder pågår.

Frivilligt deltagande
Deltagandet i denna studie är helt frivilligt. Det är inte dig vi testar utan hur de
system och uppgifter vi låter dig göra påverkar folks körning.

Rätt att avbryta
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Testpersonen har rätt att avbryta testet/försöket när som helst.
Kom ihåg att du alltid ska försöka köra så säkert som möjligt!

Konfidentiell behandling av data samt anonymitet
All data behandlas konfidentiellt och testpersonens namn kommer inte att visas 
för någon annan än de som administrerar studien.

Ersättning
Som ersättning för deltagandet får du två biobiljetter. 

Testpersonens medgivande
Testledaren har beskrivit testet för mig och jag förstår vad som krävs av mig. 
Jag har givits möjlighet att ställa frågor om det som för mig varit oklart. Jag är 
införstådd med att jag kan avbryta testet varför och när jag vill.

Jag ___________________________ deltar härmed i ovanstående test.
Namn textat

Underskrift: ___________________________ Datum: ____________

Bevittnat av: ___________________________

--------------------------------------------------------------------------------------------------------

Kontaktperson
Om du har några frågor eller kommentarer gällande detta test, vänligen 
kontakta nedanstående person:

Karin Svensson (avdelningschef)
Människa System Integration
Avd. 06400, M1.6
Volvo Technology AB
405 08 Göteborg
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c Mer än 40.000 km

e. Kör du bil i ditt yrke eller har du någon gång varit yrkeschaufför. 

c Nej

c Ja. Förklara:..............................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................


