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• Taxi operation in Phoenix, San 

Francisco, Los Angeles, …

• Maps for navigation and HD maps for 

manoeuvring

• In cities and on highways

• If needed vehicle to communicate with 

back-office fleet operator to handle 

events and obstacles

Waymo



Source: Trond Hovland

The world of cars – lack of trust – wants to be autonomous

The cars can:

• Map its surroundings

• Observe

• Navigate 

• Communicate

• Track routes and 

roads used

• Monitor all aspects of 

the car, like engine, 

lights, vipers, ESP, 

ABS, …

The authorities provide 

information like: 

• Basic road maps

• Infrastructure conditions

• Regulations  

• Events, accidents, 

roadworks, …

Digitized road 
related 
information

Sensor data

Source: NPRA/Trond Hovland



EU legislation demands data provisions for 

the carmakers and a feedback loop

According to the Authorities: RTTI and SRTI

Source: TISGRADE



Service providersPublic Authorities Users/use-case

Road owners 
Police

National 
Road 

Databases

OEMs back-office 
systems

Third party's DB
Vehicles

Request for corrections

Digital Service Productions for Road Users

Request for corrections and input data 
for service productions

Proprietary and unstructured data

Feedback loop
DATEX or no standards –

lack of structure

No standards / responsible actors

Thoroughly standardized dataflow – deterioration of data quality 

Almost no standards – little information about data quality

C-ITS (DEMN/CAM)
TN-ITS, DATEX, TISA, Google, 

TomTom/Here, Other formats 

C-ITS (DEMN/CAM)
TN-ITS, DATEX, TISA, Google, 

TomTom/Here, Other formats 

C-ITS (DEMN/CAM)
TN-ITS, DATEX, TISA, Google, 

TomTom/Here, other formats 

C-ITS (DEMN/CAM), OSM, OM,
TN-ITS, DATEX, TISA, Google, 

TomTom/Here, other formats 

1

2

Source: NPRA/Trond Hovland



NVDB: Road level and lane level

OM: Only road level

NVDB: Road level and lane level

OM: Lane level

Source: Dr. Knut Jetlund, NMA

Same data different precision • OM: 110km/h on the whole ramp

• NVDB: 110km/h on the part closest to the 

motorway, 80km/h on the other roads
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Smartere, sikrere og mer bærekraftig transport

Source: NORCHESTRA
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Kilde: Kystverket
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Kilde: Entur/ODIN



Source: Talking Traffic
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TC204 All WGs cover all aspects of ITS and automatic driving

TC211 All WGs supports infrastructure maps

JWG11 and 14: Harmonized road data models between the TCs

OGC DWG M&T and HDML covers road data models and detailed maps
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Onboard data networks

e-Navigation,
shore communication

Autonomous ships Driver information

Autonomous cars

Traffic management

Ferries

Ports and terminals

Maritime ITS versus «Conventional» ITS 

Source: Ørnulf Rødseth



Maps: Lack of coverage? Different observation of Sea Level?

Source: NMA, Dr Wu / Trond Hovland



Road: 

Many standards to choose from – still 

deterioration of data …

Lack of standards lead to flourishing of 

proprietary data formats 

Maritime: 

Consistence standard series S 100, 200, 

series   

Accurate enough for automatization? 

Hub:

Standardization breakdown?

No standards for intermodal stream of data

Except for single business enterprises like 

DB Schenker, Maersk, UPS, …

Different map and datums

Hub Breakdown

Source: ITS Norway



ISO 19147

Minimum information need to change mode 

time: 

IFOPT

Stop place model

Transmodel

Stop place for mobility

ARCTRANS

Framework for the transportation sector

ORCHESTRA

Data Model/Architecture  for 

intermodal/multimodal mobility and transport

Hubs – Transfer Nodes 

Source: ISO19147/Trond Foss
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Service providersPublic authority User actors/ Vehicle/Vessel

Public Roads 

Administration
Local DB

Back-office 

systems

Third-party map 

DB

S100, 200 … Series

C-ITS (DEMN/CAM)

Google maps, other formats 

Vehicle/

vessels

Request for corrections

Digital Service Productions for Road Users

Request for corrections and input data 
for service productions

Proprietary and unstructured data

Feedback loop
Almost no standards –

lack of structure

No standards / responsible actors

The Trouble … the black and red boxes 

Source: NPRA/Trond Hovland



Port Information Model for Seamless Maritime Logistics 

Source: JWG11/SangKi Hong



Service providersPublic authority User actors/ Vehicle/Vessel

Public Roads 

Administration

Costal 

administration

Local DB

Back-office 

systems

Third-party map 

DB

S100, 200 … Series

C-ITS (DEMN/CAM)

Google maps, other formats 

Vehicle/

vessels

The quality and quantity requirements for data look different from the different perspectives

Feedback loop for corrections and raw data for service productions

Perspectives!

Source: NPRA/Trond Hovland
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trond.harald.hovland@vegvesen.no

Thank you for listening!

Trond Hovland

trond.harald.hovland@vegvesen.no

0047 907 60 831

mailto:Trond.harald.hovland@vegvesen.no
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