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ONE RISE, SERVING ALL



Electromobility
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RISE VIKTORIA

Digitalization Strategy

Cooperative Systems

Sustainable Transport

Sustainable Business
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▪Automation

WHERE ARE WE?



Kamaz: Partly automated 

production model

Mercedes: Partly automated 

production model tested

Royal Truck & Equipment: Fully 

automated impact protection

Volvo: A refuse truck in 

urban environment

▪Goods 

transportation

ZF: Fully automated 

remote truck docking

Caterpillar: Fully automated 

mining truck

Freightliner: Fully automated 

Inspiration Truck.
Scania: Highway truck 

platooning

Automated!Driving:!
A!State@of@the@Art!Report!

! 22!

The!system!that!was!demonstrated!is!referred!to!as!Advanced!Driver!Assist!and!can!be!
activated/deactivated!using!a!switch!on!the!dashboard.!According!to!NHTSA’s!definition,!it!
does!qualify!as!a!Level!3!but!Peterbilt!describes!the!system!as!a!support!and!clarifies!that!
the!driver!is!the!one!making!decisions.!When!it!comes!to!lane@changing,!the!driver!will!still!
need!to!advise!the!system!on!whether!or!not!it’s!safe!to!do!so.!!
!
The!system!uses!cameras!to!seek!out!lane!markings!and!steer!the!truck!within!its!lane.!
When!lane!markings!are!absent!it!uses!“high@precision!GPS!mapping”!to!follow!a!route!that!
has!been!pre@programmed!into!the!system.!According!to!the!company,!the!GPS!system!has!
an!accuracy!of!5!cm.!The!idea!is!to!eventually!enable!the!system!to!achieve!lane@keeping!by!
both!cameras!and!GPS.!The!system!makes!also!use!of!lidar!sensors.!The!truck!is!also!
equipped!with!Dedicated!Short!Range!Communications,!or!DSRC,!enabling!vehicle@to@
vehicle!communication.!!
!
Peterbilt!has!two!trucks!equipped!with!Advanced!Driver!Assist.!One!of!them!was!built!for!
Walmart.!The!other!one!is!a!Model!579,!see!Figure!15.!
!

! !
Figure!15!Peterbilt!trucks!with!Advanced!Driver!Assist:!Model!579!(left)!and!Walmart!(right).!

3.8 Komatsu'

3.8.1 Mining'trucks'

Komatsu’s!autonomous!trucks!have!been!in!use!in!the!mining!industry!in!Australia,!New!
Mexico,!and!Chile!for!a!while!(Figure!16).!Recently,!it!was!announced!that!Suncor!Energy!
will!test!175!Komatsu’s!large!400@ton!autonomous!trucks!in!oil!mining!in!northern!Canada!
[27].!The!trucks!will!be!possible!to!operate!in!both!manual!and!autonomous!mode.!!
!
Also,!the!Indian!mining!company!Adani!Mining!has!ordered!55!new!trucks!from!Komatsu!to!
be!delivered!during!2016.!These!will!be!used!in!Carmichael!coalmine!in!Queensland,!
Australia.!It!is!unclear!if!all!these!are!autonomous,!but!in!a!statement!earlier!this!year,!the!
company's!CEO!said!that!at!least!45!autonomous!trucks!will!be!included!in!the!project!and!
that!all!vehicles!will!have!some!form!of!automation.!He!has!also!said!that!the!whole!
transport!chain!from!the!mine!to!the!port!will!be!autonomous!when!production!is!stepped!
up.!

Peterbilt: Advanced driver 

assistance system
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▪Goods 

transportation

Uber: Automated mobility 

service on highways

Peloton: Aftermarket solution 

for platoons on highways

tuSimple: Automated mobility 

service on highways

Embark: Single truck driving on highways
Mercedes Benz: A nest for delivery 

drones



Volvo Cars: Automated highway 

driving in Sweden, China, the 

UK.

Toyota: Automated highway 

driving, to be commercialized 

in 2020.

Tesla: Automated highway 

driving & autonomous parking 

for existing models.

Ford: No steering wheel for taxi 

services by 2021. Start selling 

to ordinary customers by 2025.

▪People 

transportation



2017 2021 2025 2030

Traffic Jam Assist

Parking Pilot

Last / First Mile

Platooning 

Assist

Advanced 

Platooning Assist

Platooning Pilot

Last / First Mile

Door-to-door Transports

Advanced 

Highway Assist

Legend:

Low speed

Moderate / high 

speed
Various speeds

Source: RISE 

Viktoria

Suburban & Urban Pilot

Highway Pilot

Driver 

only

Driver 

Assistance

Partial 

automation

High

automation

Full 

automation

Conditional

automation

AUTONOMOUS FUNCTIONS



▪ Road markings

▪ Lighting conditions (especially 
at the entrance and exit)

▪ Positioning

▪ Testing miles and conditions

▪ Emergency response process

▪ Fire and smoke 
detection/recognition

▪ Batteries for Hybrid and 
electrical vehicles

▪ Corner scenarios

▪Significant 

challenges

AV AT TUNNELS

@Piekniewski

The Mercedes-Benz Future Bus

https://blog.piekniewski.info/
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▪Connectivity

COOPERATIVE INTELLIGENT 

TRANSPORT SYSTEMS
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▪Significant research 

efforts

▪ Large scale trials

▪Ready to deploy

C-ITS R&D
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▪ Cars are already connected 

through cellular

▪ ITS-G5 is expected to be 

deployed as of 2019

▪ 5G V2X complement with 

ITS-G5, business model is 

yet to come

COMMUNICATION TECHNOLOGIES

GSM
• Up to 90%
• best effort
• 2 – 5 s

UMTS
• 75 – 90%
• Various QoS (3.5G)
• 300 – 500 ms
• Broadcast (3.5G) 

LTE
• Urban coverage
• Various QoS
• 50 – 150 ms
• D2D (no ITS)
• broadcast

LTE-A
• Rolling
• High QoS
• 10 – 20ms
• D2D (ITS)

5G
• 2020 beyond
• Ultra High QoS
• 1 ms
• D2D
• broadcast

ITS-G5
• Up to 1km, 
• 300 – 500m
• High QoS
• < 100 ms
• Ad-hoc

connectivity
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▪ EU-US-Japan harmonization 

on ITS frequency band

▪ 3GPP is catching up with 

LTE-based solutions

▪ 5G is on the way

GLOBAL STATUS

Japan: 755.5 – 764.5 MHz 

Harmonize with EU and US on 5.9GHz

US DOT: IEEE WAVE 5.85 – 5.925 GHz

Industry C-V2X trial

EU C-ITS: 5.855 – 5.925 GHz

Industry C-V2X trial

C-V2X trial



▪ Safety critical situation

▪ Low latency communication

▪ Many years research and pilot

▪ Ready to go

▪ Congestion problem

▪ Not really future oriented, maybe

▪ Future oriented 

▪ Support more advanced functions

▪ Backed by telecom and most OEMs

▪ Still at the starting point

▪ Business models

▪ Spectrum 
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CELLULAR AND ITS-G5 DEBATE

ITS-G5/DSRC



WHILE WE DEBATE ……

1,200,000 26,000

€100 Billon



▪ Benefits positive somewhere 2022 to 2026

▪ Benefits dominated by e.g., reduced travel time, 
reduced accident rates, reduced fuel 
consumption

▪ Costs dominated by vehicle equipment and are 
service independent
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▪Cost benefits

EU C-ITS Platform
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▪ Scenario 1: no mandate, let 

industries solve (€39B)

▪ Scenario 2: 2020 Mandate 

802.11p (€20B)

▪ Scenario 3: 2023 Mandate 

LTE PC5 (€27B)

▪ Scenario 4: Co-working on 

5.9 GHz (€43B), equal 

bandwidth

5GAA ON NET BENEFITS



▪ Safety critical situation

▪ Low latency communication

▪ Time is NOW

▪ Future oriented 

▪ Support more advanced functions

▪ At the starting point
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STOP WAITING, DO IT

ITS-G5/DSRC

Hybrid
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▪ Weather information

▪ Road hazardous warning

▪ Slippery road warning

▪ ITS-G5 and Cellular

▪ Nordicway2 starts

NORDIC WAY 



Bypass Stockholm
STOCKHOLM BYPASS TUNNEL

Length: ca 21 km

Tunnel: ca 18 km

Travel time: ca 15 minutes



o Green: already available

o Orange: in the near future

o Red: need to be developed

▪DIGITAL 

INFRASTRUCTURE

▪ C-ITS will help improve tunnel 
safety, both DSRC and Cellular 

▪ Situational awareness

▪ Emergency response

▪ Information sharing

▪ Cooperative positioning

▪ Certain information needs to 
/must be communicated 

▪ C-ITS data sharing platform

▪ Emerging technologies 

▪ Autonomous vehicle

▪ 5G

C-ITS ESSENTIAL FOR TUNNEL SAFETY



▪ Accelerate real-life implementation of cooperative 
driving

▪ Based on C-ITS Release 1 and contribute to Release 2

▪ Multi-vendor approach and close-to market 
implementation

▪ Joint development and demonstration

▪ Environmental perception

▪ Wireless communication (V2V)

▪ Vehicle automation

▪ Realistic scenarios

▪ Highway: Platoon merge

▪ Urban: Cooperative intersection

▪ Demo: Emergency vehicle
23
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▪ EV communicate with other 

vehicles through V2V

▪ Other vehicles give way 

automatically

▪ Tunnels?

IGAME– EMERGENCY VEHICLES
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▪ Traffic cloud

▪ Different stakeholders

▪ Emergency vehicles 

information to other road 

users for priority

▪ Tunnel?

AD AWARE TRAFFIC CONTROL –

EMERGENCY VEHICLES

Road data 

providers

Weather 

data 

providers
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▪ Coordinating dangerous 

goods vehicles (DGV)

• Minimizing risks through 

coordination

• Share information with 

operators 

• Warn other road users 

about the DGVs

• Potential C-ITS 

application

DANGEROUS GOODS VEHICLES

Paper: Chen et al., 2015. 

Coordinating dangerous goods 

vehicles: C-ITS applications for safe 

road tunnels.
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▪GEO-FENCINGDigital runway incursion warning (RISE)

Geo-fencing demo (Trafikverket)

DIGITAL RULES FOR GEO-ZONES

▪ Tunnel traffic rules apply 

within the zone

▪ Communicate with 

vehicles before entry and 

exit

▪ Detailed geometry and 

traffic information

▪ Instructions during 

emergency response

▪ Digital instructions for AV 
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▪POSITIONING

COOPERATIVE POSITIONING

▪ GNSS + ITS-G5 + on-board Sensors 

(Inertial, camera, etc.)

▪ Cooperative cars exchange 

information through V2V link

▪ Ego cars perform cooperative 

positioning



▪ C-ITS integrated with tunnel planning and operation

▪ V2X in tunnel test and pilot

▪ Use cases and requirements for V2X at tunnels

▪ Autonomous vehicles in tunnels

▪ Digital infrastructure, with focus on tunnels

▪ Tunnel traffic rules

▪ Evacuation instructions

▪ Vehicle data sharing platform

▪ Clear definition on data requirements

▪ Facilitate the business case 

▪ Systematic thinking

▪ Engage stakeholders

▪ Proactive
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▪SUMMARY

WHAT WE DO NOW
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