Automated Vehicles - Research facilities
The key assets in VTT's automated vehicle research are two passenger cars, a Citroen C4 and a Volkswagen
Touareg, which are converted for automated driving, and which are equipped with the latest sensors, driving
monitoring, sensor fusion and co-operative (V2X) technology. VTT also has developed the MD15 all-terrain
vehicle for testing the behaviour of autonomous vehicle systems and machine intelligence algorithms. VTT also
has a mobile road side unit, which allows to test road side sensors and V2X technology in a flexible way.

Citroen C4 – Marilyn 2.0
Marilyn 2.0 is the first passenger car in Finland, which received
permission for autonomous driving in real traffic. The car is
equipped with advanced sensor technology, software solutions
and automated driving functions. The vehicle has been modified
for automated driving, by installing electric actuators for control of
throttle, steering wheel and brake.
The following sensors have been installed to the vehicle:
SICK Lux Lidars (110°/3.2°, range: 200 m)
Bosch LLR2 77 GHz long range radar (16°/4°, range: 200 m)
FLIR PathFinder thermal camera 320x240 8-14 m (24°/18°,
range ~30 m)
Vislab 3DV-E29 stereo camera 640x480 (72°/57°, range 65 m)
Continental SRR 20X Short range radar (150°/12°, 50 m)
dGPS for accurate positioning
OBD-2 connection for reading data from the CAN-bus
Inertia unit
ITS G5 and cellular LTE communication devices

Volkswagen Touareg - Martti
The second research vehicle of VTT is a VW Touareg. On the
bumper of the vehicle VTT's sensor rack is installed, which
contains similar sensors as Marilyn 2.0. Martti also has V2X
communications and advanced HMI. Martti will be upgraded for
automated driving by Autumn 2017.

MD15 – off-road track vehicle
MD15 is an off-road track vehicle. It is equipped with a 20 kW
diesel engine and hydrostatic transmission. It weighs 1200 kg and
has a top speed of 12 km/h and can produce a traction force of up
to 8 kN
Control system: PC 104 format PCs running real time Linux
Communication network: Ethernet and communication protocol
is JAUS 3.3b (Joint Architecture of Unmanned Systems)
Thermal camera
360 lidar
HDR stereo camera
Radars
Ultrasonic sensors
Weather station
Active IR-lightning
Odometer and inertial
measurement units
software GPS units including RTK, DGPS and Precise Point
Positioning (PPP) algorithms
2.4 GHz and 5 GHz high power WLAN connectivity
LTE/3G Internet connectivity and IEEE 802.11p short range
radio link

Mobile road side unit
VTT has a mobile road side unit equipment, which can be
installed in 20 minutes. This equipment can be used for
testing road-side sensors and V2X technology. The
following technology is installed:
2 computer units
Road state monitoring unit
Software for gathering information from sensor units
ITS G5 and cellular communication (LTE/5G) units
MEC server

Laboratory
A laboratory environment with servers, driving simulator,
and software development tools:
10 TB hard-disk capacity for vehicle fleet data
management
ITS G5 station for connecting to vehicle fleets
10 computer units with latest software development
tools
Driver monitoring facility for pre-testing the equipment
SeeingMachine FaceLab driver monitoring system

DemoKit – Sensor Kit
Special sensor verification and development tool with latest
automated driving sensing tools:
Software acquiring and storing data
Continental SRR 20X Short range radar (150°/12°, 50 m)
FLIR PathFinder thermal camera 320x240 8-14 m
(24°/18°, range ~30 m)
3 LiDARs: Velodyne PUCK-16, Ibeo Lux, Hokuyo

The research topics:
Automated driving and ADAS
In-vehicle and roadside environmental perception
Sensor data fusion
Driver monitoring technologies
V2X communication technologies
IoT for vehicles
Big Data in transport
Technical validation and impact assessment
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