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Executive summary
Work Package 1 (WP1) of the MOTORIST project is primarily concerned with
improving methods of training Power Two Wheeler (PTW) riders, particularly with
respect to young and elderly riders. Although many factors contribute to the higher
relative accident risk observed in young and elderly riders (CARE, 2008), problems
with skills reliant on visual selective attention are common to both groups due to either
inexperience (Underwood, 2007) or age (Ball et al., 1993; Pradhan et al, 2005).
Technology based training, such as action-video games, has been shown to be
effective in improving performance on both trained and untrained tasks reliant on
components of visual attention after only short durations of training (Green & Bevelier,
2003). Thus, the development and testing of methods of using technology to improve
the outcomes of PTW rider training is one of the focuses of this programme of research.
This focus is split into two main pathways: simulation based training and field-based
training.
This deliverable addresses the use of technology to improve field-based methods
of PTW rider training. In so doing, this deliverable chronicles the progress of WP1 in
achieving the Milestones M1.1 - PTWs available for the tests and M1.2 - Training
equipment to install on prototype PTW ready for use. The aim of this deliverable is not
merely to announce the availability of an instructed PTW for testing purposes, nor to
describe the equipment installed on the PTW. Rather, this deliverable is intended to
communicate the importance, purpose, design and intended outcomes of the research
programme based on the use of the instrumented PTW and rider training equipment
to the general public in lay terms. Following finalisation of this Deliverable, it will be
modified in a manner suitable for dissemination to the general public via digital media
through the MOTORIST project website, Linkedin and Facebook pages as well as
being circulated to the media and public relations departments of relevant
stakeholders.
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High-tech training aims to reduce motorcycle accidents
The MOTORIST project are developing new ways to use technology to reduce
motorcycle and scooter accidents by improving the ability of riders to respond to
emergency situations.
Dr Simon Rosale, Pedro Huetes-Leyva and Dr Giovanni Savino.
When twenty-nine year old Roberto (not his real name) rode his Beverly scooter
through Calenzano at the end of summer in 2012 he never expected to end his day in
intensive care at a trauma hospital. The car wasn’t speeding, the driver wasn’t drunk
or drug-affected, and although it was night the road was well lit. Perhaps the driver just
didn’t see Roberto in the gathering
gloom? Whatever the cause, the oncoming car turned across Roberto’s
path as he approached from the
opposite direction. Roberto tried to
swerve, he tried to brake, but he just
didn’t act quickly enough. A collision
was inevitable. Roberto escaped with
his life but suffered serious injuries to
his chest and abdomen as well as
multiple fractures to his face and spine.
[1, 2]
Could Roberto have avoided the
accident if he was more skilled in
emergency
manoeuvres?
Could
technology prove the difference in
training riders like Roberto to respond
rapidly to emergency situations? It is
these questions that are inspiring Work
Package
1
of
the
European
Commission
funded
MOTORIST
project to explore new ways of using
technology to reduce motorcycle and
scooter accidents through better A reconstruction of Roberto’s accident and the
devastating damage to his scooter
training.
With the growing popularity of motorcycles and scooters in Europe’s densely
populated cities, Roberto’s story has become all too common[3]. While Roberto was
lucky to escape with his life; tragically, many riders do not. If you ride a motorcycle or
a scooter, having an oncoming car turn in front of you is one of the biggest threats to
your safety4. While this type of accident is not the one you are most likely to have, you
are more likely to suffer a severe injury from this type of accident than from any other[3].

3

D1.2
Although you could avoid a collision by swerving around the car as it crosses your
path, or even accelerate passed it, braking as hard as possible is often the most
effective action you can take. No matter what action you take, if you want to live to ride
another day you had better act fast!
Unfortunately, many riders often either fail to see the car turning soon enough, or
lack the skills to brake hard enough, and so suffer the same fate as Roberto. Accident
records show that in 42% of cases, riders who have had this type of accident failed
to take any evasive action whatsoever[3]. Young and inexperienced riders are
especially vulnerable because it takes a lot of practice to develop the skills necessary
to predict when a car is going to turn in front of you and brake hard enough to avoid
colliding with it[3, 4]. While this scenario only has to happen to you once for it to be
begin
tolast
turn.
your
ride, few riders deliberately practice the skills required to prevent themselves
from becoming a statistic.

The scenario where a vehicle turns across the path of a rider frequently results in severe injury. In 42% of
cases the rider fails to take action to avoid a collision3.

Deliberately practicing how to brake effectively in an emergency situation isn’t an
easy task. The time, effort and cost of professional training often deters riders[5].
Despite these challenges, our goal at Work Package 1 of the MOTORIST Project, is
to train riders to avoid accidents by braking earlier and more effectively. Of course we
aren’t the first to try. Although many have tried, most have failed, and come to the
conclusion that training riders to avoid collisions just isn’t effective[6]. However, there
is plenty of scientific evidence that training people to respond more quickly and more
accurately by improving their skill in predicting future events is indeed possible[7]. We
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believe that previous rider training methods have failed because they didn’t tap into
how the brain learns to execute skills when we don’t have the time to think about what
to do or how to do it. We think that technology may be the key to quickly and effectively
training riders to respond automatically in emergency situations.
The concept is based around using
high-tech sensors to create a datadriven profile of how highly skilled riders
predict when a car will turn in front of
them and how they brake in response to
the
impending
collision.
This
information is then used as the basis of
a digitally delivered interactive training
programme. The first phase of the
project is to profile the differences in
how expert riders and less skilled riders
respond by braking when a car turns
across their path. In an innovative
approach, rather than measuring how
riders respond to a computer generated
simulation of the accident scenario, we
are measuring how they respond to the
real thing! In a carefully controlled
experiment, riders approach a mock
intersection on a specially modified
300cc scooter just as a car driven by
one of the researchers turns across
their path. The scooter, which is fitted
with sensors that measure its position
on the road, wheel speed, acceleration, Sensors and cameras fitted to a 300cc scooter create a
roll angle, throttle position and brake rich picture of how riders brake in an emeregency
scenario as well as during normal riding on public
pressure, detects when and how the roads.
rider responds to the ‘threat’ of an
imminent collision by executing an emergency stop. Cameras fitted to the handle bars
capture a rider’s eye view as well as a view of the rider so that we can determine what
the rider was looking at when they started braking. And it isn’t just the scooter that gets
the high-tech treatment.
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The rider wears matchbox sized
sensors which measure the activity of
the muscles that they use to control
the brake levers and support
themselves on the scooter, as well as
when and how they move their arms,
legs, head and body. We haven’t
ignored the ‘trainer’s eye’ either. A
scene camera records the approach
of the car and the response of the
rider, much like a riding instructor
would. This allows us to use the
powerful insights that only a trained
instructor can provide to give greater
meaning to the wealth of data
collected by the sensor array. The
combination of sensors on the
scooter and on the rider allow us to
create a detailed picture of why
experts are able to brake and avoid a
collision, whereas less skilled riders
typically collide with the car.
In the second phase of the project
we will use a model created from the
braking profiles of expert riders to
train less skilled riders how to brake
earlier and stop faster. Trainees will Measuring whether training improves riders’ braking
receive real-time visual feedback on performance on their own bikes on the public roads
in the only true test on its effectiveness.
a tablet which will show them how Smartphones, cameras and wearable sensors will
their braking performance compares profile how riders respond to other vehicles on
to the expert model. Simple graphics Florence’s busy urban road network
will show trainees not only what they
are doing wrong, but also how to
improve their braking performance. Because the data from the sensors on the scooter
and the rider is processed and displayed on the tablet immediately after riders have
completed a set of braking ‘drills’; every rider will receive personalised feedback as
their learning progresses. Research has shown that this type of training is very effective
in improving people’s performance of skills in situations where they are under severe
time pressure and have to predict the outcome rather than having time to think and
act[8, 9], just like what happens in emergency braking.
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A comparison of ‘good’ versus ‘poor’ braking technique is shown in the top four panels. The
bottom panels show how experts (in green) use good braking technique to decelerate faster
(bottom left) and stop sooner (bottom right) compared to novice riders (in red).

Of course, improving riders’ performance in a controlled training scenario is one
thing, but having the training programme improve their riding on the road is quite
another. So, to understand how our method of braking training affects riders’ braking
behaviour in the real-world, we are sending them out on their own bikes on public
roads to see how their riding is different before and after the training programme. It’s
here that the wearable sensors really come into their own. Taking measurements of
the acceleration and rotation of the riders’ head, body, arms and legs 148 times every
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second and their muscle activity an impressive 1000 times a second, these high-tech
matchboxes provide millions of pieces of data from which we can determine whether
trainees have adapted their newly learned braking technique to the challenges of the
often chaotic Florentine road network.

Using tablet technology to deliver immediate visual feedback to trainees

Admittedly, only time will tell if high tech training is the next ‘big weapon’ in the road
safety arsenal, but we at MOTORIST Work Package 1 are convinced that our new
methods of teaching riders better braking technique will save riders like Roberto from
travelling a long and painful road to recovery.
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