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Objectives 

This paper gives an overview on the main results of driving behaviour observations carried 

out with drivers using different IVT systems. This work was part of the FP7 project 

INTERACTION (Understanding driver interactions with In-Vehicle Technologies) in which the 

use of mature and wide spread IVT systems, namely Cruise Control, Speed Limiter, 

Navigation System and Mobile Phone was investigated. The aim of the project was to gather 

more information about when, where and under which conditions these systems are used.  

 

Method 

The driving behaviour observations with the help of the “Wiener Fahrprobe” gave additional 

information on how drivers are handling the systems and how the use of the systems is 

influencing the driving behaviour in normal and emergency situations. Therefore two test 

rides with 91 test persons in seven countries on the same standardised route were carried 

out. On the first observation ride the test persons were using two of the IVT systems while on 

the second ride they were using two other systems.  

 

Figure 1: Example of the test route for the1st and 2nd observations ride 
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Therefore comparisons of the driving behaviour with and without an active IVT system could 

be done. The test persons were observed by two observers, one with the task to register 

driving errors and violations with a standardised observation sheet (coding observer) and the 

other describing especially the interaction and communication behaviour of the test persons, 

server errors and conflicts (free observer).  

 

Results 

This paper will concentrate on the observations regarding the handling with the systems and 

the interaction processes with other road users while using the systems. The results showed 

that for the Cruise Control and Speed Limiter only minor differences in the driving 

behaviour when compared to driving without those systems were observed. The two systems 

clearly helped the test persons to keep the correct speed and to drive too fast less often. 

Nevertheless the use of the systems did not prevent drivers from driving too fast and to use 

the system in a non–wished-for way. As the systems were depending on the active adaption 

of the speed it also causes problems when the change of the speed limit is not recognised by 

the drivers. Further observations showed that problems with handling the systems appear 

when the user is not well acquainted with the system. The use of a system type with 

functions that were different from what they had been used to made some test persons 

uncomfortable. Also different interfaces, others than the one which the test persons are used 

to, lead to complaints. The position of the feet while using the Cruise Control was not correct 

in all cases. Feet were taken away from the pedals and were even put under the seat. In 

emergency situations, when one would have to react quickly, such a position of the feet 

would certainly cause problems. In general only minor differences in the interaction 

behaviour with and without an active system can be reported. In addition, in specific 

situations (overtaking manoeuvres, exiting the highway, slower car in front) the test persons 

either saw other cars too late or refused to adapt their speed actively.  

Table 1: Overview of the advantages and problems observed for speed regulating systems 

Advantages Problems 

Cruise Control 

• System helps keeping the 
correct speed 

• System prevents from driving 
too fast 

• Good adaptation to the traffic 
situations 

• Problems using the system especially when it is not well 
known 

• Problems with the interface of the system especially when the 
system is not well known 

• Speed set in the CC depending on the driver � higher speeds 
possible 

• Position of the feet away from the pedals � problematic in 
emergency situations 

• Problems in specific situations when speed has to be adapted 
actively (overtaking situations, exiting the highway) 



Advantages Problems 

Speed Limiter 

• System helps keeping the 
correct speed 

• System prevents from driving 
too fast 

• Problems using the system especially when it is not well 
known 

• Problems with the interface of the system especially when the 
system is not well known 

• Speed set in the SL depending on the driver � higher speeds 
possible 

• Speed set in the SL depending on the driver � change of 
speed limit not recognised (driving on with higher/lower 
speeds) 

 

For the use of the Navigation System the results showed that the route finding with the help 

of the Navigation System was better in comparison to when the test persons had to find their 

way on their own. Searching for the correct way without route guidance was often combined 

to reducing the speed in order to have more time to find direction signs. Nevertheless the 

instructions given by the Navigation System were not clear enough in all situations so that 

there were some problems with finding the way also with the system. In some cases the 

Navigation System was a source of distraction when test persons were checking the visual 

guidance and were not looking on the road anymore. In general only minor differences in the 

interaction behaviour with and without an active Navigation System can be reported. But the 

use of the Navigation System created conflict situations either because the route guidance 

was not clear or the test persons were checking the visual guidance, thus withdrawing their 

attention from the road.  

Table 2: Overview of the advantages and problems observed for the usage of the Navigation 

System 

Advantages Problems 

Navigation System 

• System helps finding the correct way • Speed is more constant as less often it has to be 
searched for direction signs etc. 

• Vocal guidance is not clear enough all the time (also 
leads to checking the visual guidance, thereby 
drawing attention away from the road) 

• Vocal guidance is sometimes misinterpreted (also 
leads to checking the visual guidance and drawing 
attention away from the road) 

• Vocal guidance is sometimes given too early and 
leads to an immediate (inappropriate) reaction 

• Checking the visual guidance and handling the 
system draw attention away from road 

 



For the use of the Mobile Phone the results show that it was not easy for all test persons to 

have a phone conversation while driving. The conversation drew attention away from the 

road as the participants were concentrating on answering the questions. Especially in 

situation with higher traffic volumes this caused problems. But not only phone conversations 

caused problems. Also handling with the ear plugs drew attention away from the driving task. 

The fact that two hands were needed to adjust the kit was seen as problematic. An influence 

of the phone conversation on the speed behaviour was registered. Test persons had to 

concentrate on the phone conversation and compensated this by reducing speed. The 

additional task to talk on the phone lead to the situation that participants had problems with 

keeping the speed constant. The additional task of having a phone conversation caused 

critical situations during the observation rides. As the attention of the test persons was on the 

phone talk they did not check enough if a lane change can be done in a save way or were 

driving too close to other cars and had to brake hard as the car in front slowed down. 

Furthermore they were ignoring the priority of other road users, who had to react to the test 

persons in order to avoid an accident.  

Table 3: Overview of the problems observed for the usage of the Mobile Phone 

Advantages Problems 

Mobile Phone 

 • Conversation draws attention away from the road 
leading to critical situations 

• Handling the hands-free kit causes problems 

• Speed behaviour while talking on the phone changes 
� Slower, unsteady, sometimes also higher 

• Problems in following the route guidance while talking 
on the phone 

 

Conclusions 

The driving behaviour observations with the help of the “Wiener Fahrprobe” gave insight into 

the behaviour of the test persons while using different IVT systems. Specific results for each 

system could be reported. Especially the descriptions of the free observers showed how the 

test persons were handling the systems, how the driving and interaction behaviour changed 

while using it and how the test persons acted in the frame of communication processes 

ranging from friendly interaction to severe traffic conflicts. Thus it seems legitimate to say 

that the observations give a good overview over the influence of the IVT systems on the 

driving behaviour. These aspects of behaviour – interaction with others - cannot be 

registered nor analysed systematically with any other method. The results of the driving 

behaviour observation in combination with the other project results from the Focus Groups, 

the standardised online questionnaire and the naturalistic driving study were used to develop 



recommendations for the design and refinement of in-vehicle technologies in terms of 

ergonomics and safety, and for appropriate instructions and training for drivers who will use 

them. Moreover, they open the path for better interpretation of automatically registered data 

provided by data-logs and cameras.  

 


