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• The Swedish market – a challenge for the industry

• Need for human driving

• Statistics

• Need for machine driving (ADAS /Autonomous driving)

• Tools like Nordic certification and GPP

• Recommendations
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Introduction



• 20 Företag
• 60 Medlemmar

Svenska Vägmarkeringsföreningen, SVMF, bildades 1972.
Föreningen är en intresseorganisation för företag, organisationer och andra 
institutioner verksamma inom vägmarkeringsbranschen.

Föreningens syfte:
 SVMF ska verka för en utvecklingen av vägmarkeringar

 genomatt tillvarata medlemmarnas gemensamma intressen och företräda 
dem inför  myndigheter samt övriga organ i samhället
genom forskning och annat utvecklingsarbete



Kostnadsutveckling 
vägmarkering
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Anbud Index 2011
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Utfall 2011 – 2016 - Underhåll
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Resultat 2017
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Andel vägmarkeringslängd som uppfyller kraven, 
torr retroreflektion. Medelvärde av vägklass A-D



Resultat 2017

21% 17%

33% 27% 30%

16% 24%

Region Syd Region Väst Region Öst Region Sth Region Mitt Region Nord Sverige

Andel vägmarkeringslängd som uppfyller kraven, 
våt retroreflektion. Medelvärde av vägklass A-D



Utveckling sedan 2011
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Med tillståndsmätning 2017
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COST 331

”The shortest visibility distance or limit of road markings
that the driver need in order to handle the car in a safe
and controlled way”

Preview time equal to Sight distance divided by Speed

Minimum preview time of 2,2s

1. A complete review of the state of the art by means of a
litterature survey and a questionnaire answered by 15 
European countries.

2. An investigation of the visibility distance of road 
markings, in a driving experiment involving a number of 
test persons and variable conditions (concerning road marking 
pattern and reflectivity, and headlamp intensity).

3. An investigation of the driver need for visibility 
distance, carried out in a driving simulator, involving a 
number of test persons and variable conditions concerning 
driving speed, visibility distance and road curvature.

4. Monitoring driver behavior in real traffic conditions 
throughout different road sections in Finland, Portugal and 
Switzerland (built up with different designs and quality of road 
markings), by using an unobtrusive instrumented car and 
involving a statistically selected number of test persons.



Night time visibility
Retroreflection

https://youtu.be/_KaHbbVxJWE?t=390

Night time visibility as described in EN 1436 

 In dry condition (Type I marking)
 In wet condition (Type II marking)
 In rainy condition (Type II marking)

https://youtu.be/_KaHbbVxJWE?t=390


Night time visibility
Preview time 2,2 s

Speed, 
km/h

Visibility
distance

30 cm 
marking

15 cm 
marking

Motorway 120 >75m 150 mcd 300 mcd

Secondary road 90 >55m 150 mcd

City 50 >30m 100 mcd

Various countries have implemented requirements based on 
European standard and the research of COST 331



Transportation way in EU

http://www.eea.europa.eu/data-and-maps/figures/passenger-and-freight-demand-projections/figure-8.1-term-2009/image_original


Investment in infrastructure

http://erf.be/images/2017/Statistics/Road_statistics_2017.pdf

http://erf.be/images/2017/Statistics/Road_statistics_2017.pdf


Road fatalities

 Since 2013, progress in reducing fatalities has been marginal 

 EU reduction in fatalities 2010-2016 = 19%
 Huge efforts need to put to reach targets of 50% by 2020

 Reasons for slow down:
o Growing number of elderly drivers 
o Growing number of VRU in cities
o Less resources dedicated to road maintenance due to cutbacks
o Increase in traffic volumes  



Nordic 11 years



How to change the negative 
trend?

 Sustained reduction in fatalities will require looking 
beyond ‘traditional tools’

 Need to look to new measures that can provide high 
added value in the short to medium term

 Assisted and connected driving holds great promise

 Given the penetration of connected/autonomous 
vehicles will be gradual, next generation of driving will 
be characterised by hybrid traffic conditions requiring 
hybrid infrastructure 



SAE classification

SAE International is a global association of more than 128,000 engineers and related technical experts in the aerospace, automotive and 
commercial-vehicle industries.



Policy statement EC for 
connected vehicles

 EC Report: Saving Lives: Boosting Car Safety in the EU 
(December 2016)

 Identified 19 life-saving technologies that should be
considered for the revision of General Safety Regulation

 Three technologies deal directly with infrastructure:
o Lane Support Systems (LSS)
o Intelligent Speed Adaptation (ISA) 
o Automatic Emergency Breaking (AEB)

 Proposal is to make these technologies madatory for all new 
vehicles as of
o September 2022 for LSS, ISA
o September 2024 for AEB 

https://ec.europa.eu/docsroom/documents/20508/attachments/2/translations/en/renditions/pdf


Accidents reduction
CEDR, EU

 45% of fatal accidents are single vehicle accidents, 
typically RoR (CEDR report on Forgiving Road Sides)

 According to WHO (Managing Speed, 2017) , speed 
contributes to about 1/3 of accidents in high-income
countries 

 As such, the life-saving potential of Lane Support 
Systems and Intelligent Speed Adaptation can be
significant

http://www.cedr.eu/download/Publications/2013/T10_Forgiving_roadsides.pdf
http://apps.who.int/iris/bitstream/10665/254760/1/WHO-NMH-NVI-17.7-eng.pdf?ua=1


Accidents reduction
USA



Accidents reduction
Sweden



Ongoing research studies

• CEN / TC 226 / ADAS Autonomous vehicles
• Better understanding of sensors
• Syntheses of projects
• Focus on the work zones and toll gates
• Supply road databases and protocols

• ERF / CEDR / ADAS
• Field testing of various pavement markings

• TTI / TRB NHCRP 20-102(06) Pavement Markings for machine
vision systems

• Practical studies on an airfield in Texas utilizing Mobileye 590 
(IQ2) sensor with other equipment

• Develop information on performance of pavement markings to 
be recognized by machine vision

• Give recommendation to AASHTO/SAE to develop guidelines
and criterias



TTI / TRB
Project updates



Utilized technology



Vehicle technology



Marking characterization



Preliminary findings



Next step



Mobileye (Intel) - ADAS

If you can’t see the markings, the camera can’t either

Single camera 1-2 megaxpixels IQ2, IQ3 and IQ4
 2017: 18 out of 43 5 star cars utilize Mobileye technology
 25 million cars on the market utilizing technology

Main comments on pavement markings:
• Maintainance of markings

• Sharp edges on lane markings
• Visible arrows

• Robust markings visibile in all weather conditions and variable light
condition

• Uniformity of markings (arrows, startin points on new lanes (exits), 
speed humps, bicycle lanes)

• Crack sealing



Continental (member in ASC)

Characteristics of pavement marking for optimal 
detection by ADAS

• Higher luminance over lightning conditions means
more light is available to each pixel on visible camera
to enable detection

• Higher contrast over all lightning conditions improves
differentiation between marking and pavement
substrate and detection of marking by visible cameras

• Wet retroreflective markings improve light return to 
visible camera in nighttime and low-light wet
conditions, improving detection of pavement markings



Wishes from auto makers

• Maintain markings to a higher standard 

• Re-application

• Crisp edges (no worn out markings)

• Remove conflicts with previous markings

• Eliminate Bott’s dots (RPMS)

• Modify 10-30 gap on lane lines (uniform lane lines)

• Improve national uniformity on exit and entrance ramps

• Use one standard contrast marking pattern (important on 

concrete roads)

• Reduce crack seal conflicts (ghost marks)



Quotes in the media 



New practice in California

 Better maintainance

 Clearer markings

 Wider lane lines

 To support 
autonomous driving as 
well as conventional
driving

Permit to 36 companies
for autonomous driving

https://www.cnbc.com/video/2017/07/20/road-updates-benefit-both-autonomous-vehicles-and-human-
motorists-caltrans-director.html

https://www.cnbc.com/video/2017/07/20/road-updates-benefit-both-autonomous-vehicles-and-human-motorists-caltrans-director.html


EURONCAP / EuroRAP
Position paper



ERF Position paper



Nordic certification

39



GPP



GPP



Recommendations

 Create Nordic group for ADAS and road markings – SVMF will be happy to 
take a leading role to bridge various interest from the industry

 Emphatize requirements on visibility, especially for Type II markings (wet
condition) for all roads (meet the need for both human and machine
driving)

 Utilize tools like Nordic certification and Green public procurements in 
public tenders to enhance quality

 Establish control, penalties and/or payment systems to verify
performance in various contracts

 Schedule re-application in accordance with the functional lifetime of the 
roadmarkings

 Increase road marking budget for maintainance

Additional resources spent on road markings:
• will result in cost savings for the society due to reduced

cost related to accidents
• will make an infrastructure giving support for ADAS 

technology



Toni Ogemark

 Product line director Geveko Markings
 WG2 delegate in CEN
 Member in European road federation
 Chairman of SVMF

togemark@gevekomarkings.com
togemark@svmf.nu

+45 63517171
+46 727 255935

mailto:togemark@gevekomarkings.com
mailto:togemark@svmf.nu
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