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Main objective; Better traffic safety with advanced technology

Accidents involving heavy road vehicles potentially causes high-volume
damages

Human casualties

Operational losses

Infrastructure and traffic fluency losses

Negative environmental impacts.

Heavy traffic is particularly susceptible to accidents in winter conditions

N
Enhancing heavy traffic safety will have great impact for general traffic
safety

Approach

Eureka Xecs SafeTrucks (Heavy traffic safety improvements by

advanced dynamics and road weather services)

+ Research project between Finland and Canada

+  Conduction in 2023-2026

+ Leading partner Finnish Meteorological Institute (FMI) in Finland,
Canadian consortium coordinated by The National Research
Council Canada

+ Improve the safety of heavy traffic by providing warning and
information data directly to the driver, adjusted individually to each
heavy vehicle unit

+ Realtime road weather conditions and forecast based on FMI road
weather services, supplemented with on-board monitoring data
from the vehicles

+ Traffic environment data and warnings

+ Vehicle-generated observations about critical conditions

+ Vehicle’s individual dynamic conditions

+  Alert each driver about hisher individual emerging risk before it
turns into critical hazards

+ Pilotfleets in Finland to field-test services

« Digital Twin modelling of specific vehicles in Canada, importing and
exporting SafeTrucks service data for validation

Architecture

DAl Twin

Dynamics simulation models of vehicle,  |HIL & DIL: Simulator with motion platform, active control
environment, sensor, and control system | system, haptic force feedback and augmented reality

Physical pilot systems.
EXTERNAL SERVICE DATA: Road weather services, sccident & incident wamings.
USER INTERFACE: Combining weather and vehicle-oriented data, user interface with services
ON-BOARD UNIT: Sensor fusion, external service data input/output, V2X
VEHICLE DATA: CAN-bus data, FMS-data, static vehicle data, driving analysis and rollover
TYRE-ROAD INTERACTION:t
SURFACE: Surface analysis by sensor

tyre-road tyre interfacing/ y
and roadside instr

Pilot vehicles and Sodankyla test track

Envisioned vehicle-tailored warnings
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Pilot services focused locations

Pilot services will be tested in operative fleets, in a specific locations in
Northern Finland, where 1)pilot fleets are operating 2) special
conditions of each service are expected.
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© Background maps from Google Maps|

Road/route weather information

Available in the route between city of Kemi and Kersild village in the
E75 road, the route of VR Transpoint mining goods delivery fleet.
Lappia-electric truck operates in Kemi-Tornio city area where the
service also provided.

Neste trucks are operating (mainly) in the city of Oulu main routes,
where the services are also provided, E4 and E20.

Active braking distance warning

Linearly based on road weather information, this service is offered in
the same routes as the road weather service

Side wind warning

Two locations selected in E75 route, with higher risk of side wind due to
suddenly opening roadsides, in village of Torvinen and in village of
Vuojarvi. In addition, the service is offered in FMI research road
weather stations locations in E75 road and in FMI closed test track
(Figure in the bottom-left). The road weather station location allows the
simultaneous service verification

Trailer roll-over warning

Two locations selected in E75 with tight corners, one in the vicinity of
village Tiainen and two locations near the village Kéyramd, corners
located in the relatively tight rise.

User interface
The user interface when the _
application is in “idle mode”, -
when no active warnings
presented. Active warnings
are coming into the top of the
screen, covering the map
view.

Services evaluation process

All services are presented in end-user application, provided to the pilot
vehicles. Feedback from the drivers is important source of evaluation
data, but in addition to this, we evaluate different services as stated
below.

Road/route weather information

Road weather information provided to user application will be evaluated
against observed weather conditions in all road weather stations
located in the pilot routes.

Active braking distance warning

Color-coded service (see the figure in the middle column) accuracy is
estimated against on-board friction measurements in several pilot
trucks.

Side wind warning

Color-coded service (see the figure in the middle column) accuracy is
estimated in selected service locations by comparing the data to 1)
Weather radar wind data and 2) fixed wind sensor measurements in
location (permanently in road weather stations, campaign-based in
other locations).

Trailer roll-over warning

Color-coded service (see the figure in the middle column) accuracy is
estimated in selected service locations by separate test drives with
normal vehicles emulating heavy vehicle combination, allowing service-
triggering speeds without compromising the safety.

Conclusion

The heavy vehicles and trailer combinations are vulnerable to severe
weather conditions, especially to icy and snowy roads.

Aheavy vehicle involved in an accident always means a higher risk of
fatalities, material damage or total traffic stops.

SafeTrucks project targets to reduce these risks by introducing

More sophisticated road weather and safety services

Services tailored individually to each heavy vehicle unit and its
dynamics.

This paper overviews the general goals of the project and provides a
first envisioning of the vehicular services realizing these objectives.
Further project work consists of

Fine-tuning the pilot services and creating additional services
Installing them into the pilot heavy vehicles along with the on-board
road and vehicle conditions measurement systems

Evaluating services in the harsh winter conditions
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