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SILENCE 

1 Introduction 
The aim of this report is to explain the work in WP H.3. The scope of H3 was to implement 
selected noise reduction systems in a truck and to evaluate driver acceptance and potential 
noise reduction. This was done by a field study where drivers’ perception of noise reduction, 
design and acceptance was considered.   
 
From an earlier questionnaire study there were two systems/functions that reached the 
highest level of acceptance among the participants. The functions were two hardware 
solutions, dual-mode engine and encapsulation of engine. In the focus group study, In-
Vehicle Information Systems was proposed.   
 
The systems, functions and concepts that was chosen for further development and later on 
implemented were those that gained the highest acceptance among the participants both in 
the focus group and questionnaire studies except for one. The dual engine or hybrid 
technology was a hardware solution that was rated highest in the questionnaire study but 
was not later on implemented due to the lack of dual engine vehicle. This hardware solution 
is not tested within this project but is therefore not out of the discussion in noise abatement.      
Based on the three sources of information (focus groups, questionnaire, and expert 
judgement) it was decided to implement the following four functions 

 

1. Automatic system limiting the engine speed. In order to not limit the actual 
acceleration but instead the engine speed the idea is that it would be possible to 
convince the driver that the same acceleration is possible. 

2. Limited access for certain vehicles (geographical zones/time zones). Information to 
driver advising him/her on which route to take and not but also advice on preferable 
routes depending on current traffic conditions.  

3. Speed limitation: In-vehicle information in cab advising on speed limit in certain 
vulnerable geographical zones/time zones. 

4. In-vehicle information to driver on how accelerate/decelerate more smoothly ~ Eco 
drive. 

 
These systems, functions and concepts will be further and more detailed described in 
chapter 2. 
 

2 Descriptions of systems, functions and concepts 
This chapter will in more detail describe the development and the implementation of the 
different systems, functions and concepts that were chosen. 
 

2.1.1 Engine Speed Limiter  
The Engine Speed Limiter is intended to be used when the vehicle enters certain restricted 
areas. If the authorities or other decision-makers decide to introduce certain areas with 
restrictions and an Engine Speed Limiter the need for information directed to the driver is 
necessary. If the vehicle starts to behave in a way that the driver does not interpret as normal 
the driver might assume that there is something wrong with the vehicle.    
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So the Engine Speed Limiter should be both hardware and software. The hardware will of 
course be the engine speed limiter. The need for informing the driver will be a big part. The 
need for explaining why the vehicle acts like it does when the engine speed limiter is active.   
 
When the vehicle receives the information that the vehicle is about to enter an area that has 
an engine speed limit. The vehicle will inform the driver with information in the central cluster 
display. The information that is presented is the distance to the restricted area and in this 
case what engine speed limit that will concern the area (see Figure 1. Engine Speed Limiter 
Information). The thought behind is that the early information should help the driver to in a 
more gentle way decelerate (maybe accelerate) to the wanted engine speed. This will 
hopefully decrease the amount of heavy decelerations and accelerations, which often 
creates unwanted noise.  
 

 

Figure 1. Engine Speed Limiter Information 

 

So the driver in a more effective way should understand the engine speed limit when the 
vehicle is inside the restricted area the tachometer in the central cluster display will change 
its appearance (see Figure 2. Engine Speed Limiter Tachometer).  
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Figure 2. Engine Speed Limiter Tachometer 

 

The engine speed limiter should not affect the acceleration performance only prevent so the 
vehicle not exceed the engine speed limit. In addition to the changed appearance of the 
tachometer further information was given on the secondary display (see Figure 3. Engine 
Speed Limiter Additional Information). The information was presented 300 meters before the 
restricted area. This additional information could, if the driver want’s to, explain further the 
restricted area in form of a map and the restrictions that concerns the restricted area.  

 

 

Figure 3. Engine Speed Limiter Additional Information 

 

Technical aspects 
The questions about automatic gearbox arise and people thought that they couldn’t affect the 
engine speed and therefore a deeper evaluation of automatic gearboxes versus manual 
gearboxes is needed.   
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There is also a need for further evaluation of what engine speed that generates the lowest 
noise level.   
 

Management and financial aspects 
If the function should be used within specific restricted areas the local authorities has to 
maybe create the areas (if they not suites other areas available today), but also to upgrade 
the areas within a regular basis.  
 

Noise reduction possibilities 
To inform the driver of the upcoming restricted area and the restrictions that concerns the 
area allows the driver to adapt the speed and the engine speed before the vehicle enters the 
area. This will hopefully minimize the heavy breaking and in some cases also the heavy 
accelerations.  Steven (2005) also states that noise reduction is achieved by using low 
engine speeds and avoiding high unnecessary high accelerations and vehicle speed values.  
 
According to Steven (2006) noise created by the propulsion is much more contributory to 
noise than the rolling noise. At daytime the created propulsion noise contributes to the total 
noise with about 95% for heavy vehicles while the rolling noise is about 25%. This means 
that propulsion noise (engine speed, gearbox, engine etc.) has to be decreased. Steven says 
that this could be affected with improved engine and gearbox encapsulation, improved 
silencers, improved drive train and quieter tyres. 
 

2.1.2 In-Vehicle Information on Speed Limitations 
Heavy decelerations (braking) and accelerations often create unwanted noise. One way of 
preventing this is to inform the driver of the current speed limits so the driver can adjust the 
speed in a more smoothly way. The speed limit is presented in the speedometer in the 
central cluster display (see Figure 4. Speed Limit Information). 
 

 

Figure 4. Speed Limit Information 

     

The speed limit on the present road is presented as a small speed limit sign used on 
Swedish roads. The speed limit sign is presented in the right location of the speedometer 
that corresponds to the speed limit.  

 

In-Vehicle Information on Speed Limitations might also be useful in certain restricted areas in 
the same way as the Engine Speed Limiter. In contrast to the Engine Speed Limiter the In-
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Vehicle Information on Speed Limitations is not changing the vehicles behaviour it only 
informs the driver. The speed limit in certain restricted areas is shown in the same way as the 
engine speed limit (see Figure 1. Engine Speed Limiter Information and Figure 3. Engine 
Speed Limiter Additional Information).  

 

Technical issues 
The function requires receiving the information and with the technique of today the best way 
to do this might be with the information imbedded into a navigation system. In the future the 
information might be accessible with other techniques such as the V2V (Vehicle to Vehicle) 
or V2I (Vehicle to Infrastructure).  
 

Management and financial aspects 
This might be quite expensive for the different cities if they are supposed to update the data 
on speed limits with regular intervals. The function might also be combined with other speed 
limits that are restricted to some vehicles (e.g. fleet vehicles operated by the council). 
 
To restrict the speed limits might have negative effects on monitoring costs, increased 
travelling time but also the opportunity for the road carries to deliver on time.  
 

Noise reduction possibilities 
The thought is to change the drivers driving behaviour. The function should help the driver to 
better plan his driving and to drive more smoothly which will lower the number of heavy 
breakings and accelerations. 
 
The speed limits information has no limit to the vehicle but if the driver could drive more 
accurate according to the speed limits there is some db’s that could be saved. According to 
Andersen (2003) the created noise with constant speed can be decreased with about 1.7 db 
if the constant speed is lowered from 60km/h to 50km/h. The figure is even lower if the 
constant speed is lowered from 40km/h to 30km/h were the figure is about 2.7 db. The 
function “Automatic system limiting the engine speed” could be combined with the speed limit 
of 30km/h in vulnerable 30km/h areas. The allowed engine speed could be controlled in a 
way so the vehicle speed is not exceeding 30km/h. 
 
In Figure 5. Speed reduction potential (Steven, 2006) the speed reduction potential could be 
seen. So to inform the driver on the current speed might help them to maintain the road 
speed limit and therefore have an affect on the created noise.  
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Figure 5. Speed reduction potential (Steven, 2006) 

 

2.1.3 In-Vehicle Information on Road Information 
The In-Vehicle Information on Road Information should help the driver to avoid areas and 
roads that are currently blocked. The function should help the driver to avoid standing in 
queues and avoid running into areas that do not allow heavy vehicles.  
 
If the navigation system discovers that some part of the calculated route is blocked or 
restricted it should re-calculate the route and offer an alternative route. Before the actual 
situation (the distance before will depend on how and when the navigation system receives 
the information) the driver will receive information in the information field in the cluster display 
(see Figure 6. Re-calculated navigation information). The information informs the driver of a 
re-calculated route and supplies turn by turn information.  
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Figure 6. Re-calculated navigation information 

 

At the same time additional information is available on the secondary display (see Figure 7. 
Additional re-calculated information). The information should act as additional information 
showing a map of the situation and a description of the situation in more detail.  
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Figure 7. Additional re-calculated information 

Technical issues 
 

Management and financial aspects 
The function could be combined with already existing plans but problems might arise if 
different cities use different standards therefore it might be necessary to locate the 
management at a higher level. There might be cities that might not have the possibilities to 
re-route the vehicles due to heavy traffic.   
 

Noise reduction possibilities 
The function will help the driver to avoid areas where the vehicle is not allowed or areas 
where the road is currently not passable. This will minimize the time the vehicle is standing in 
queues and thereby also the extra noise but also the extra discharge that is created.  
 

2.1.4 Limited Access for Certain Vehicles 
Limited Access for Certain Vehicles might be a reality for heavy vehicles in the future. If 
authorities decides to introduce restricted areas/zones for heavy vehicles around specific 
locations, this might be locations near schools, hospitals, residential areas or other locations 
were the noise level should be kept at a low level. If this becomes reality the need for 
informing the driver is important. The in-vehicle information system should give the driver 
information in advance about restricted areas. The zone might have different restrictions. In 
the scope for the SILENCE project, engine speed and speed limit has been taken into 
account.  
 
500 meters before the vehicle is about to enter the restricted area the driver receives 
information in the cluster display (see Figure 8. Before restricted area information). The 
information contains the distance to the upcoming zone and what restrictions that will 
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concern the area, in this case the upcoming engine speed restriction and the speed limit 
restriction.  
 

 

Figure 8. Before restricted area information 

 

When the distance to the upcoming area is 300 meters the driver receives additional 
information on the secondary display (see Figure 9. Additional restricted area information). 
The information shows a map over the restricted area this is to describe to the driver how the 
area looks like and where the vehicle is inside the area. 
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Figure 9. Additional restricted area information 

 

Technical issues 
 

Management and financial aspects 
The function could be combined with already existing plans but problems might arise if 
different cities use different standards therefore it might be necessary to locate the 
management at a higher level. There might be cities that might not have the possibilities to 
re-route the vehicles due to heavy traffic.   
 

Noise reduction possibilities 
The function will help the driver to avoid areas where the vehicle is not allowed or areas 
where the road is currently not passable. This will minimize the time the vehicle is standing in 
queues and thereby also the extra noise but also the extra discharge that is created 
 

 

2.1.5 In-Vehicle Information on How to Drive More Smoothly 
The In-Vehicle information on How to drive more smoothly is a function that gives the driver 
feedback on how he or she drives in relation to environmental factors. This could be fuel 
consumption, engine speed, noise level or other factors that affects the environment. The 
information is always presented in the information field in the cluster display (see Figure 10. 
In-Vehicle Information on How to Drive More Smoothly) if there is no other information that 
should be shown.   
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Figure 10. In-Vehicle Information on How to Drive More Smoothly 

 

The information that is shown is a kind of bar graph that is coloured in green, yellow and red 
(this for easier recognition). The greener the better the driving is in relation to environmental 
factors and vice versa.   

 

Technical issues 
One major issue is to evaluate what kind of elements/measures that the driver can affect 
which could have an impact on the creation of noise.  
 

Management and financial aspects  
This function might be used by the fleet owners to better control how the driver is driving the 
truck. It might also be connected to the driver’s salary.   
 
It might be an additional cost to the vehicle manufacturer.  
 

Noise reduction possibilities 
The function should work as a measurement on how the driver is driving the vehicle. The 
potential noise reduction is gained through knowledge of the driver. The direct feedback 
gives the driver information on when the created noise is high. The function should be used 
as a teaching function that after a while the driver does not need to look at all the time. 
According to Steven 2005 the gear shifting for a car should occur when the engine speed is 
2000 rpm to assure a low noise driving style. Evaluation is needed but with great 
trustworthiness there is probably also a rpm value for trucks that could obtain the same good 
driving style.      
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According to Affenzeller and Rust (2005) the awareness about the general noise problem but 
also the connection between driving behaviour and noise emission must increase, which they 
state leads a big need of driving training in that area. 
 

3 Field Study 
 

3.1 Test Drivers 
Six test drivers, four men and two women, were recruited from truck companies in 
Gothenburg and from VTEC. They ranged in age from 30 -54 with an average of 42 years. All 
but one were had inner city as their most regular driving environment. Out of the six, one had 
previous experience from navigation systems and another one had previous experience from 
in-vehicle information support.  
 

3.2 Test Procedure and Design 
The field study was performed in Gothenburg, Sweden during week 44 and 45 Anno Domino 
2007. The test was administrated by Volvo Technology and VTI at Volvo Technology. The test 
driver arrived at Volvo Technology and was given a short introduction to the SILENCE 
project. After an informed consent was signed, a background questionnaire was completed 
(see 11.2). The test driver was given a short introduction to the different systems/functions 
inside the truck. When the introduction was finished the test driver drove a route where the 
different systems/functions were activated. During the drive, a test leader was present in the 
car to manage the functions in a Wizard-of-Oz set-up. Each function was triggered 500 
metres before the situation. The function “Limited Access for certain Vehicle” first trigged the 
cluster information and when the distance to the area was 300 meters the additional 
information on the secondary display was triggered. For the function “In-Vehicle Information 
on Road Information” the information for the cluster display and the secondary display was 
triggered at the same time (500 meters before the area). After each action on the road, three 
different questions were asked from the test leader. The answers were entered in a protocol. 
When the drive was completed, the test driver filled out questionnaires relating to each of the 
functions, in total five questionnaires. At the end an overall questionnaire was administrated. 
The hole procedure was approximately 1,5 hours long. Each of the test persons received two 
cinema tickets for their participation. 
 

3.2.1 Test Route 
The route of the field study was a selection of roads with speed limitations of 30, 50 and 70 
km/h. Five different scenarios were included (two In-vehicle information on road information 
and three Limited access for certain vehicles), during the entire trip the eco-driving was 
active.  
 
The In-Vehicle Information on Road Information scenarios included only the functions of that 
specific function (see chapter 2.1.3). The Limited Access for Certain Vehicles was a 
combination of Engine Speed Limiter and Speed Limitations. Scenario 1 to 3 was Limited 
Access for Certain Vehicles and scenario 4 to 5 was In-Vehicle Information on Road 
Information. The route was about 40 minutes long.  
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3.2.2 Test Vehicle 
The vehicle used for the user test was a Volvo FH16 tractor. The vehicle was equipped with 
Volvos I-shift automatic gearbox. 
 
The tractor was equipped with two displays. The first display is the one used as instrument 
cluster (see “Cluster display” in ). The second display used for secondary information and 
navigation (see “Secondary Display” in Figure 11. Tractor interior setup). 
 

 

Figure 11. Tractor interior setup 

4 Results 

4.1 Results From The Protocol that was taken during the drive 
During the drive three questions were asked after each situation that appeared. They were: 

1. “Did you notice that information appeared?” 
2. “Did the information appear in time for you to be able to act upon the information?” 
3. “Was the information understandable?” 

 

4.1.1 Situation 1 – 30km/h zone 
For the first situation 30 km/h zone (outside school) all the drivers noticed that the 
information appeared. Two drivers thought they noticed the central display the best. All the 
drivers thought that the information was in time for them to be able to act upon the 
information. The information was perceived as understandable. 
 

4.1.2 Situation 2 – 30km/h zone 
All the drivers noticed the information but one of the drivers noticed it late, not until 200 
metres before the situation, Two drivers said they noticed the information on the central 
display before the other display areas. One driver (not the one who saw the information only 
200 meters before) though the information was too late. One driver thought that the 



18 (43) 

information was all right in timing but would have preferred to have it earlier. Two out of the 
six drivers thought that the information was not very clear. They thought it was a bit too 
complex to be easily understood. 
 

4.1.3 Situation 3 – 30km/h zone 
All noticed the information coming up. The same driver as in situation 2 did not notice until 
200 meters left. Again, all but one thought the information had good timing. All drivers 
thought the information was clear but three had additional comments like; The information 
was clear in combination with the traffic signs in the area”, “The map was redundant” and 
“You have to be active in looking”.   
 

4.1.4 Situation 4 – Road information 
Four drivers noticed the information coming up, one missed it because he was talking at the 
time and the sixth did not notice the information at all. Four thought the information had good 
timing but one of the four said that it would be good to have the information earlier if the 
traffic had been heavier or if the vehicle he drove was longer. The other two drivers thought 
there was not enough time to act upon the information. All drivers thought that the 
information was clear and one driver particularly mentioned the arrows as very evident (see 
Figure 6. Re-calculated navigation information). One driver commented that the information 
was clear on the cluster but not in the small display (see Figure 6. Re-calculated navigation 
information and Figure 7. Additional re-calculated information). 
 

4.1.5 Situation 5 – Road Information 
Two drivers did not notice the information on Eco-driving. One of the drivers who did notice it 
said he noticed it when he looked down at the display meaning the information was not 
evident unless he was actively searching for information. Half of the drivers thought the 
information was too late and only one thought that the information was clear. Comments on  
the last question was that one wanted the map to last longer to be able to grasp the 
information, one thought the map was unclear and two did not know whether or not the 
information was clear.  
 

4.2 Summary of the results of the protocols 
In total, it can be concluded that the drivers noticed information that came up on the display 
in the majority of the situations. In the first three situations, the information was in time for the 
drivers to be able to act upon it but in the last two situations the drivers would have wanted 
the information sooner. In situation 1 and 4 the drivers thought the information was clear but 
in the other situations they had a few comments on how to change the information. 
 

4.3 Results from the post questionnaire 
The post questionnaire started with a general question on perceived changes in driving 
pattern. It continued with questions regarding Functionality, Design and Noise. 
 

4.3.1 Perceived change in driving behaviour 
Three of the drivers thought they changed their driving behaviour as compared to how they 
normally drive. They claimed to be more perceptive of noise zones and that they held a lower 
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engine speed in speeds of 20-30 kilometres than they usually do. Furthermore they claimed 
to be more perceptive on the present speed. 
 

4.3.2 Functionality 
One driver was a little hesitant as to whether or not the information provided was necessary 
but the rest of the drivers thought the information was needed. Everyone thought the 
information was relevant. Two drivers wanted a sound when new information appeared so 
that it would be easier to notice the information. All the drivers thought the information was 
understandable but one suggested changes in the colour of the eco-driving function. 
 

4.3.3 Design 
When it came to the design of the functions, there was consensus that the symbols were 
understandable. One driver thought the symbols mapped well to the existing traffic 
environment, hence giving a feeling of recognition. The opinions on the wording of the written 
messages was somewhat split. Most thought that the wording as all right but they would 
have preferred to have the whole message conveyed via symbols, hence completely 
excluding text.  
 

4.3.4 Noise 
The drivers didn’t think their driving affected the noise level too much but they thought that 
the functions could help lower noise levels to some extent. Other than the functions tested 
they suggested isolation of the engine, dual-mode engine and removing of road bumps which 
they thought somewhat contributes to stop-and-go alike driving behaviour. 
 

4.4 User acceptance 
All the drivers that participated in the field study had a very positive attitude towards noise 
abatement work. They also answered in a positive way on the direct question “Could you 
imagine having this function implemented in your truck?” See table below. 
 
User acceptance of systems 

Function Yes No I don’t know 

Eco-driving 4 1 1 

Speed limit 5  1 

Engine Speed Limiter 5  1 

Road information 6   

 

5 Overall summary of the results of the field study 
The three main aspects of this field study were; drivers’ perception of noise reduction, design 
and acceptance. It can be concluded that the drivers were positive to noise abatement 
measures. They all saw the use of the functions implemented in the field study. The function 
which received the most positive feed-back was road information. When it comes to the 
design issue there were some comments on future improvements on colour, contrasts and 
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amount of information. The HMI design was a first draft and it needs a few more iterations 
before it is fully developed.  
 

6 Functions refining 
After the analysis of the user tests several issues concerning the development of the HMI 
has risen. 
 
Some of the test persons mentioned that the maps in the secondary display for the function 
In-Vehicle Information on Road Information were a bit confusing because they were rotated 
in a strange way which made it difficult to locate where the vehicle really were.    
 
Especially one test person had difficulties to recognize the information when the situations 
occurred. The person therefore wanted some kind of additional information sound, which 
should make the information more visible.  
 
Some of the written messages were not quite good. The words of the written messages have 
been changed in some messages.  
 

7 Considerations for implementation 
The first and most fundamental issue if authorities or other decision-makers decide to 
introduce noise abatement measures like restricted areas/zones are to find a proper way to 
inform the driver with the right information. Systems or functions that in some extent affect 
how the vehicle will behave must have an intuitive way of informing the driver. If the vehicle 
behaves different from normal the driver might understand this as a problem with the truck. 
Important to understand is also that a higher number of in-vehicle information will affect the 
driver’s workload.  
 

7.1 Technology 
The information is important for the driver but how should the vehicle and the navigation 
system that should provide the information get hold of the information? The possible 
restricted areas could be an attribute to the navigation system like POIs (Points of Interests) 
that is common in navigation systems today. Another possible solution is the new technology, 
Vehicle to Infrastructure and vehicle to vehicle were the vehicle gets hold of and share road 
information with the infrastructure and other vehicles. This could mean that the restricted 
areas could be very correct.   
 

7.2 Road Carriers 
To take into account before implementing such systems are the business of the road carriers. 
One of the road carrier’s ways of earning money is to deliver on time. When implementing 
these kind of systems the vehicles becomes in some extent more controlled (engine speed 
limitation) which might affect the driver’s possibility to deliver on time. More evaluation and 
testing as well as discussion with the road carriers’ trade are needed before an 
implementation.     
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7.3 Acceptance 
The acceptance of the HMI was well received and many of the test persons thought that the 
systems might have some affect for lowering the noise level. Systems and functions that in 
some extent limits the acceleration and speed was rated the lowest in the questionnaire 
study. The ones implemented in out user test study did not have an acceleration restriction 
only a RPM limit. This means that the acceleration was not affected. The speed limits that 
were used in this user test study did not have any affect of the vehicles speed, only informing 
the driver of the speed limits. The Engine Speed Limiter will probably be needed to be 
developed so it is possible to override the limit if the situation demands a higher RPM 
(actually speed).    
 

7.4 How can local authorities use the suggested concepts/functions? 
The GUI is more developed for a Scandinavian market (because of the Road Information 
signs), this doesn’t mean that the underling logic of the HMI is not applicable for other 
countries.  
 
The authorities’ in different cities will probably not be able to use the exact same 
implementation or the entire package of functions du to cities different traffic situations, 
location and size. So this functions and concept should be seen as a package of functions 
that could be used for further development and inspiration to new functions.    
 

8 Noise Reduction Possibilities 
The test persons were general positive to the work towards a lower noise level. The test 
persons didn’t think that the noise level decrease that much when they drove. They were 
positive and thought that in some extent that the functions could have a helping affect. It is 
needed to investigate the different functions in more detail to see if they have any effect on 
the noise level. If they have a decreasing affect of the noise level, another question is if it is 
enough and the effort to implement such function is profitable. 
 
Functions that could lower the noise in some restricted areas are one way to go. Another is 
to have further driving training not only on driving better according to fuel consumptions but 
also for noise reduction factors. The function Information on How to Drive more Smoothly 
could be seen as a type of training function. The information might be useful for the driver 
that does not feel quite good at driving smooth and more eco-friendly. When the driver feels 
more comfortable on his or hers driving skills this information could be turned of.  
 
A question that emerged during the tests was that the tractor was equipped with an 
automatic gearbox and that the test persons didn’t think that they could affect the actual 
engine speed limit inside the restricted areas. So the engine speed limit might be more useful 
on tractors equipped with a manual gearbox. This needs more research. Maybe there are 
other solutions for that kind of noise abatement for tractors equipped with manual gearboxes.   
 
There are of course many other solutions for lowering the noise created by vehicles. One 
thing is of course the tyres that the vehicle is using. According to Steven (2006) low noise 
tyres could lower the created noise with about 1-2 db. Further on the road surface is also a 
source that affects the created noise. Here is the created noise about 15 db differences 
between the surfaces that creates the most noise in comparison with the surface that creates 
the lowest noise. In Figure 12. Tyre/road noise, road influence (Steven, 2004) the potential 
noise reduction of different road surfaces is shown.    
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Figure 12. Tyre/road noise, road influence (Steven, 2004) 

 

9 Cities comments on In-vehicle noise abatement functions 
Within the SILENCE project, five functions (systems) were selected to be considered for 
implementation: Automatic system limiting the engine speed (RPM); Limited access for 
certain vehicles (geographical zones/time zones); Speed limitation; In-vehicle information to 
driver on how to accelerate/decelerate more smoothly and hybrid technologies. A further 
evaluation was prepared in order to assess the possible advantages local authorities could 
have by implementing these functions, with special emphasis in public fleets. The main 
aspects considered were: Management and financial; technical; training needs and 
perception issues from different stakeholders and the identification of possible 
cooperation/implementation with/by private partners. An open survey based on the above 
mentioned aspects was done among SILENCE partners from the following cities of 
Barcelona, Genoa, Munich and Dublin. The document D1_0.8.10.2007 ‘Suggested Criteria 
for Functions of In-Vehicle Noise Abatement Systems’ prepared by Steve Crawshaw (Bristol 
City Council) and Andreas Wiberg (Volvo Technology) was used as a reference, and its 
comments in relation to the City of Bristol were also incorporated into this evaluation. 
 

9.1 Results 

9.1.1 Management and Financial aspects 
Management and financial aspects depend directly on the function considered: 
Function 1: Automatic system limiting engine speed (RPM). The City of Munich 
mentioned the possible advantage this function could have for public relations.  
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Function 2: Limited access for certain vehicles. For all cities, except Barcelona, function 
2 would be one of the most suitable systems for implementation. In the case of Genoa this 
would be even the only system potentially applicable. The main reasons given were: 

·  Could be combined with existing plans/systems aimed at air pollution reduction (e.g. 
the City of Munich has as a plan for a low emission zone in its centre that is already 
legally regulated and that could be extended to residential areas. Similarly, the City 
of Genoa already designed Low Emission Zones for air quality that could take into 
account noise emissions). 

·  Broader low noise plans could also benefit from function 2. In particular, the City of 
Dublin already has an HGV strategy within the canal cordon area that bans vehicles 
with five or more axles from entering the city at given times. Moreover, this city has 
also carried out a research project for low noise solutions for night deliveries which 
could also be related to this function. 

Nevertheless, two management and financial issues were mentioned as possible limitations 
for the implementation of function 2: 

·  Management of this function on a wider basis: The City of Bristol pointed out that 
problems could arise if different cities use different vehicle standards and therefore, 
management would be necessary on a country/EU level. This is already a relevant 
issue related to Low Emission Zones for air quality in the UK, which is also being 
discussed in the case of the City of Genoa. However, it is important to mention that 
this potential problem was not seen for commercial vehicles in Barcelona. Here it 
was mentioned that Spanish cities compete with each other including with respect 
to environmental performance and that it is apparently easier for them to operate 
unilaterally than for UK cities. Cities in other EU countries (like France) that also 
function with diverse regulations are considered as example. 

·  Difficulties on the acceptance of the related restrictions among private vehicle 
owners and transport companies. The City of Bristol even suggests an automatic 
system on the vehicle for enforcement purposes. Access control was also 
mentioned as critical by the City of Genoa. Enforcement actions by the local 
authorities could represent an important added cost for them. 

 
Function 3: Speed Limitation. This was perceived by the cities as a potentially expensive 
system (e.g. the City of Munich mentioned that updates of data on speed limits at regular 
intervals could be required). Enforcement issues at a broader level could also be a limiting 
issue. Only the City of Dublin indicated the feasibility of combining this kind of system with 
current city speed limits for the fleet vehicles operated by the council. 
 
Function 4: In-vehicle information to driver on how to accelerate/decelerate more 
smoothly. This was also perceived as an expensive function for which enforcement could be 
also an issue. Nevertheless, the City of Munich indicated that the high development efforts of 
car developers could imply no further expenses by local authorities. 
 
Function 5: Hybrid Technologies. Though it could be combined with other environmental 
measures it was perceived as potentially expensive. 
 

9.1.2 Technical aspects 
Technical aspects mentioned by the Cities focused mainly on the following functions: 
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Function 1: Automatic system limiting engine speed (RPM). The City of Dublin referred 
to the possibility that the limitation of the engine speed may cause drivability issues in 
regards to hill starts.  
 
Function 4: In-vehicle information to driver on how to accelerate/decelerate more 
smoothly. This was pointed-out as the most appropriate function for public fleets in 
Barcelona. However, for the City of Munich this system could imply high technical effort in 
vehicles and high development efforts of car developers. 
 
Function 5: Hybrid Technologies. For Barcelona this system was also mentioned as 
relevant. The City of Dublin has already benefited from the introduction of this kind of 
technologies as is the case of bio-fuel cars used in their staff cars fleet. On the other hand, 
the City of Munich referred to the same technical effort issues as for function 4. 
 
For functions 1, 2 and 3, The City of Munich mentioned that these systems could be rather 
implemented in new vehicles since older trucks would present the problem of having different 
manufacturers and therefore, adjustments could be necessary.  
 

9.1.3 Training needs and perception issues from different stakeholders 
The most important points considered were: 
Function 1: Automatic system limiting engine speed (RPM). The cities of Bristol and 
Munich made emphasis on the perception problems that could arise from this function since 
it would need to be demonstrated that a RPM system would not slow down the vehicle and 
therefore create congestion problems. 
 
Function 2: Limited access for certain vehicles. As mentioned by the city of Bristol, if 
different vehicle standards are used and this function is limited to ‘local trucks’ objections 
could raise from other fleet operators. Moreover, for the city of Munich restrictions could not 
be accepted among private vehicle owners and transport companies. 
 
Function 3: Speed Limitation. The City of Bristol indicated that this system could create a 
conflict with the pressures that drivers have in order to perform deliveries within a stringent 
timescale. 
 
Function 4: In-vehicle information to driver on how to accelerate/decelerate more 
smoothly. Would have similar perception issues as for function 3. 
 
Function 5: Hybrid Technologies. No additional training needed except on using a hybrid 
car. 
 
Training needs will vary according to the different stakeholders (e.g. citizens, dealers, 
politicians). General identified needs included: 

·  Involvement of trade unions (e.g. bus drivers) 

·  Incentives introduction 

·  Dissemination campaigns 
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9.1.4 Identification of possible cooperation/implementation with/by private partners 
In general for all functions, cooperation with any private company (e.g. parcel or food sector), 
will imply a close collaboration with the road traffic authority responsible for regulations in 
terms of enforcement and data sharing for fleet management.  
 

9.2 Conclusions 
Waste collection trucks and bus fleets were mentioned among the most relevant public fleet 
vehicles for functions implementation. There was not one system indicated as the ‘most 
appropriate’ for all cities for implementation. However, functions that do not intervene with 
driving and do not involve a potentially high financial effort for the local authorities could be 
relevant; therefore, the implementation of any of the selected systems could be combined 
with other measures not only aiming at noise reduction. Differences in cities characteristics 
and needs and more detailed technical information about these functions are required if 
implementation possibilities are to be further considered 
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11 Appendix 

11.1 Appendix 1 - Introduction Protocol 

 

 

Välkommen 
 

1. Tack för att du tog dig tid att medverka i den här studien. Studien är en 

del av ett EU-projekt som heter SILENCE. I SILENCE försöker man bland 

annat att främja en minskad bullernivå av lastbilar i stadsmiljö.  

2. Först får jag be dig att fylla i denna enkät. 

3. Nu kommer vi att gå in i lastbilen och jag kommer först att presentera de 

olika systemen för dig.  

4. Nu när vi gått igenom systemen och du skaffat dig en uppfattning om 

dem så kommer vi att köra en rutt på ungefär 40-45 minuter. Under denna 

tur så kommer systemen att någon gång aktiveras. Under tiden så 

kommer jag att ställa tre frågor till dig som är relaterade till det händer.  

5. Nu är vi tillbaks och jag vill be dig att fylla i ytterligare en enkät om hur 

du uppfattar systemen och hur du tycker att de fungerar.  

6. Tack för din medverkan, dina åsikter och påpekanden kommer att vara 

till stor hjälp i det fortsatta arbetet. 
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11.2 Appendix 2 - Background facts 

 

 

1. Namn 

 

 

 

2. Ålder 

 

 

 

3. Kön 

 

Man  Kvinna 

Œ  Œ 

 

 

4. I vilken miljö kör du oftast din lastbil? 

 

Landsväg Motorväg Stadstrafik Annat 

Œ Œ Œ Œ 

 

Om annat, vart? 

 

 

 

5. Har du ett navigationssystem i din lastbil idag (den du oftast kör)? 

 

Ja  Nej 
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Œ  Œ 

 

6. Har du andra informationsstödsystem i din lastbil (den du oftast kör)? 

 

Ja  Nej 

Œ  Œ 

 

Om ja, vilket? 
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11.3 Appendix 3 - Route Protocol 

 

 

Nu åkte vi igenom en situation där ett system kom i funktion. 

 

 

1. Märkte du att det kom information? 

 

Ja Nej Vet ej 

Œ Œ Œ 
 

 

2. Kom informationen i rätt tid för att du skulle hinna agera? 
 

Ja Nej För tidigt För sent 

Œ Œ Œ Œ 
 

 

3. Var informationen tydlig? 
 

Ja Nej För litet För lite 
kontraster 

Œ Œ Œ Œ 
 

 

Övriga kommentarer: 
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11.4 Appendix 4 – Eco-Driving 

 

 

 
 

1. Hur upplevde du informationen på skärmen framför dig? Kryssa för de 
alternativ som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 

Tydlig Œ 

Svår att förstå Œ 
Bra beslutsstöd Œ 
Överflödig Œ 
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Distraherande Œ 
Relevant Œ 

 

2. Vad tyckte du om utformningen av informationen? 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Bra kontraster Œ 
Dåliga kontraster Œ 
Tydlig Œ 

Det var för mycket information Œ 

 

 

3. Skulle du kunna tänka dig att ha denna funktion installerad i din lastbil? 
 

Ja Nej Vet ej 

Œ Œ Œ 
 

 

Övriga kommentarer: 
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11.5 Appendix 5 – Speed Limitations 

 

 

 

 

1. Hur upplevde du informationen på skärmen framför dig? Kryssa för de 
alternativ som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 

Tydlig Œ 

Svår att förstå Œ 
Relevant Œ 
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2. Vad tyckte du om utformningen av informationen? Kryssa för de alternativ 
som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 

Det var för mycket information Œ 

 

 

3. Hur upplevde du informationen i hastighetsmätaren? Kryssa för det 
alternativ som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 

Tydlig Œ 

Svår att förstå Œ 
Relevant Œ 

 

 

4. Vad tyckte du om utformningen av informationen? Kryssa för det alternativ 
som stämmer med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 
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Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 
Det var för mycket information Œ 

 

  

5. Skulle du kunna tänka dig att ha denna funktion installerad i din lastbil? 
 

Ja Nej Vet ej  

Œ Œ Œ  
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11.6 Appendix 6 – Engine Speed Limitation 

 

 

 

 

1. Hur upplevde du informationen på den högra skärmen? Kryssa för de alternativ 
som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 

Tydlig Œ 

Svår att förstå Œ 
Relevant Œ 
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2. Vad tyckte du om utformningen av informationen? Kryssa för de alternativ som 
stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 

Det var för mycket information Œ 

 

 

 

3. Hur upplevde du informationen i varvtalsmätaren? Kryssa för de alternativ som 
stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 
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Tydlig Œ 

Svår att förstå Œ 
Bra beslutsstöd Œ 
Distraherande Œ 
Överflödig Œ 
Relevant Œ 

 

 

4. Vad tyckte du om utformningen av informationen? Kryssa för de alternativ som 
stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 

Det var för mycket information Œ 

 

 

5. Skulle du kunna tänka dig att ha denna funktion installerad i din lastbil? 
 

Ja Nej Vet ej 

Œ Œ Œ 
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11.7 Appendix 7 – Road Information 

 

 

 

 

1. Hur upplevde du informationen på den högra skärmen? Kryssa för de alternativ 
som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 

Tydlig Œ 

Svår att förstå Œ 
Relevant Œ 
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2. Vad tyckte du om utformningen av informationen? Kryssa för de alternativ som 
stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 

Det var för mycket information Œ 

 

 

 

3. Hur upplevde du informationen i skärmen framför dig? Kryssa för de alternativ 
som stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Viktig Œ 

Upplysande Œ 
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Tydlig Œ 

Svår att förstå Œ 
Relevant Œ 

 

 

4. Vad tyckte du om utformningen av informationen? Kryssa för de alternativ som 
stämmer överens med din uppfattning. 

 

Lätt att förstå Œ 

Bra färger Œ 

Det var inte nog med information Œ 

Svår att förstå Œ 

Tydlig Œ 

Det var för mycket information Œ 

 

 

5. Skulle du kunna tänka dig att ha denna funktion installerad i din lastbil? 
 

Ja Nej Vet ej 

Œ Œ Œ 
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11.8 Post Questionnaire 

 

 

Allmänt 

1. Tycker du att du ändrade körmönster i och med de nya funktionerna? 

 

 

 

 

 

Funktionalitet 

1. Kändes informationen relevant? 

 

 

 

 

2. Tyckte du att informationen innan du åkte in i en buller zon var bra? 

 

 

 

 

 

3. Kom informationen i rätt tid? 

 

 

 

 

 

4. Gick det att förstå informationen? 
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5. Tycker du att informationen behövs? 

 

 

 

 

 

Design 

1. Förstod du vad de olika symbolerna betydde? 

 

 

 

 

 

2. Är färgvalet på texter och symboler bra?, så att man ser dem och tilltalar 
färgvalet dig som person? 

 

 

 

 

 

3. Är de olika meddelanden (texterna) korrekt utformade enligt dig? 

 

 

 

 

 

4. Presenterades informationen på rätt ställe eller skulle du vilja att informationen 
visades någon annanstans? 
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Buller 

1. Tror du att funktionerna hade någon inverkan på bullernivån jämfört med om du 
kört som du brukar? 

 

 

 

 

 

2. Tror du att funktionerna kan hjälpa till i ett bullerhänseende? 

 

 

 

 

 

3. Vad tror du skulle kunna ha en sänkande effekt av bullernivån? 

 

 

 

 
 
 
 
 
 
 
	

 
 


