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Truck Platooning
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▪ Software engineering
▪ Functional safety and safety case
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Truck Platooning

Automated driving
technology delivers
big benefits
Truck platooning is an innovative concept
that has the potential to make future fleet
transportation services more efficient, safe
and clean. Platooning is the ability for two
or more trucks to travel together, in which
a leader truck is driven by a professional
driver, and the following vehicles (ultimately)
operate autonomously. This is a concept that
is in development today and expected to be
on the roads in the coming years.
Platooning has the potential to provide
solutions to several challenges that the
commercial transportation industry faces,
and support future smart city visions where
technology is used to improve the quality
of life for its citizens. It is envisioned that
platooning via commercial fleets will improve
efficiency in the movement of people and
goods, improve road safety and improve air
quality through reduced emissions.

Efficient
Platooning results in lower fuel consumption.
This is accomplished by managing the “gap”
between the lead and following vehicles
to reduce the aerodynamic drag for better
fuel economy. Platooning also optimizes
transport by using roads more effectively,
improving traffic flow.
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Safe
With conventional trucks, critical risk factors
are driver reaction time and concentration.
Studies indicate that approximately 90
percent of all traffic accidents are due
to human error. Platooning systems
use software that controls lateral and
longitudinal functionality of the vehicles,
providing enhanced advanced safety
systems. These systems have the ability to
recognise, analyse and react very fast to road
conditions – providing increased safety for
all road users.

Clean
According to the Europoean Automobile
Manufacturer's Association, truck platooning
can reduce CO2 emissions by up to 10
percent.
Similar to autonomous vehicles in the
auto industry, there is a matrix of evolving
technologies and services, including sensors,
software, electronic control units, data
management, connectivity and security, that
are driving the development of platooning.
Collaboration is happening across the
commercial vehicle market to advance this
concept, address challenges and further
innovate autonomous technology.
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Integrated strategy and technology
driven autonomous solutions
Ricardo shares a vision to continue to advance technology, replicate
successful models and establish standards, practices and legislation
that drive successful autonomous vehicle deployment. As a strategy
and engineering services consultancy in the connected and
autonomous vehicle market, we are currently focused on leading
algorithm development, as well as developing and integrating
hardware technologies and providing functional safety processes
and assessment through our client program successes.

Ricardo has extensive experience in the commercial vehicle market
and fully understands the unique requirements of manufacturers,
fleets and the government. This expertise, coupled with its
autonomous solution capabilities, positions the company to assist
truck manufacturers and fleet organizations in advancing truck
platooning to commercial success.

Hardware and software integration:
building blocks for platooning
It is too soon to predict what the future holds
for specific platooning applications, however,
there are a standard set of proven building
blocks that are the foundation of successful
development and implementation. Software
and hardware development and integration
are required to deliver motion control, sensor
fusion and an overall platooning functionality.
As you look at the autonomous platform
architecture from sensor input to actuation,
the key building blocks for platooning are
described as follows:

Sensor fusion
Sensor fusion is the process of combining
and integrating all of the data and
information supplied by the multiple input
technologies on the vehicle to improve the
quality of the data. For platooning, this could
include multiple sensors, cameras, radar and
lidar technology. Its intended purpose is to
determine the location of objects around
the vehicle, the distance to the object and
the object’s speed.
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Motion controller

Lateral control algorithms

For any autonomous vehicle, including
platooning trucks, a strategy and system
must be established to control the vehicle’s
motion. Based on the predetermined
automated strategy developed for an
individual truck, there are a number of
inputs and algorithms that track the vehicle’s
motion with respect to the surroundings
and provide data and information to the
motion controller. The motion controller
will then be responsible for controlling
the actuation of acceleration, braking and
steering systems. The motion controller
can be further split into two categories:
longitudinal control and lateral control.

Lateral control adjusts the truck’s steering
input to track the path taken by the lead
vehicle. Similar to the longitudinal algorithm,
the lateral algorithm collects data from
a series of sensors and determines the
appropriate behavior for the vehicle by
controlling the vehicle’s steering input.
Consistent performance is a critical success
factor, regardless of external factors such as
wind, so that the following vehicles do not
deviate into adjacent lanes.

Longitudinal control algorithms
For platooning trucks, the longitudinal
controller is primarily responsible for
maintaining the desired distance behind
the lead vehicle while tracking the lead
vehicle’s velocity. At a high level, the
longitudinal algorithm controls the
following vehicle’s headway distance
and velocity by collecting and analysing
sensor data. This data is converted into
a signal and passed on to the following
truck’s acceleration and braking
systems accordingly.
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Platooning case studies:

Platoon manager
Platooning trucks will have varied starting
points and ultimate destinations. For
platooning to be considered on public
roads, it will be essential to accommodate
additional control or safety features. These
features would include: the ability for
trucks to join or leave a platoon as well as
allow merging, lane change mitigation and
automatic emergency braking features, just
to name a few. The platoon manager is a
supervisory controller above the motion
control algorithm that will safely engage
and disengage the platoon based on driver
requests and operating conditions. It is
also responsible for handling system faults
and ensuring that the platoon disengages
smoothly if it cannot be sustained.

European Truck Platooning Challenge (ETPC) –
EcoTwin
Ricardo was responsible for project management and
development of the safety case for a two-truck platooning
system carried out by the Dutch EcoTwin consortium
including DAF, NXP and TNO. The project was successfully
demonstrated on public roads in April 2016 with closedloop Wi-Fi-P, longitudinal control and lateral lane-keeping
assistance. Ricardo experts leveraged their knowledge and
process approach to successfully develop a detailed safety
case for the ETPC test, which was approved by the Dutch
National Vehicle Authority.

SAfe Road TRains for the Environment –
The SARTRE Project
Funded by the European Commission, the SARTRE project
focused on implementing road trains on conventional
highways with platooning technology. Ricardo was the
project leader and coordinator, holding responsibility for
the development and implementation of the platoon
control systems. The team also performed safety analysis
and investigated human factors that could impact
platooning.
The concept was demonstrated in January 2011 and
showed that platooning can successfully improve road
safety, driver comfort, and traffic congestion, as well as
reduce fuel consumption and CO2 emissions.
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Strategic consulting
Understanding technical
developments, cost and
affordability. Strategies
for vehicle and control
architectures.

Ricardo Agent Drive
Leveraging agent-based
modeling (ABM) methodology,
real-world analysis of complex
system behaviours reduces costs,
risks and time-to-market for both
up-front multi-agent system
development and analysis.

Motion control algorithm
development
Software development to safely
manage the movement of an
autonomous vehicle platform.

Platform testing
Full service simulation and
testing capabilities to test
systems during development,
and verify the system in the
proposal environment.

Platooning

Sensor selection/
sensor fusion

Leveraging DSRC or LTE
communication with software
design and development.

Develop software to integrate
the data collected by multiple
sensor inputs to ensure accurate
identification of the vehicle
location and its surroundings, to
provide the best information for
motion control.

Functional safety
Develop software using
approved processes such as ISO
26262 and verification methods
for electronic modules to reduce
the risk of failures.

Vehicle connectivity (V2X)
Development and
implementation of V2X systems,
including independent and
partnered R&D, and network
security.

Level-3, -4 and -5
autonomous transit
Software design and
development providing lateral,
longitudinal and platooning
algorithms.

Public transport system
planning
Agent Drive modeling allows
strategic planning for costeffective, clean, efficient and
future-proof urban transport
networks.

Benchmarking

Safety case assessment
Providing expert analysis and
documentation of the system
performance and requirements
for safe operation in a predefined
environment.

System integration
Drive by wire or actuation
integration for electronic vehicle
control for braking, acceleration
and steering.

Technical consulting • Strategic consulting • Software engineering

www.ricardo.com

Compare technology
applications to evaluate the
best solution for the given
requirements.

Truck Platooning
Ricardo provides integrated strategy and technology driven
truck platooning solutions from within a multi-discipline
global and dynamic organization.

