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Abstract

This deliverable describes the coaching interventions developed for heavy goods
vehicle (HGV) and car drivers in WP4 of MeBeSafe. Coaching is usually defined as a
developmental and educational relationship between people (i.e. offline coaching),
but has been extended in this work to guidance delivered by technical systems (i.e.
online coaching). The aim of the coaching implemented in WP4 is to effect a change
towards safer driver behaviour.

For HGV drivers, the report includes brief descriptions of the coaching support
functions in the DriveMate app, principles applied for the coaching scheme, and
behavioural techniques taught to the drivers. Furthermore, one section describes
possible future development of the app and associated coaching, including
functions for goal setting, driver input, positive feedback, etc.

For car drivers, the report includes an overview of the reasons underlying the
chosen approach toward coaching in the context of increasing the use of Active
Cruise Control (ACC) in privately owned vehicles, principles applied for the coaching

scheme, and the resulting implementation that will be used during the field trials.
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Screenshots from the DriveMate app: First, the screen during
recording of a trip. Second, the event recording function. Third, a
recorded event. Fourth, a safety topic from the coaching alert. Fifth,

summary statistics of trips since the last coaching session.

Screenshots of the app: the button to activate datacollection of the

trip (1), during trip recording (2) and during an event recording (3).

Example of a trip summary: Overalll statistics (1), the details of a
driver-recorded event (2) and the streetview of the place where the

event was recorded (3).
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ACC usage ratio averaged over 5 hour bins of driving at speeds above
30 kph. Numbers to the far right indicate average usage across all
data; numbers closest to red lines indicate the highest bin value
reached by each driver. Analysis capped to driving above 30 kph due
to ACC not being available below 30 kph aon vehicles with manual gear

shift.
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Acronyms / Terminology

Coaching

DriveMate

Offline coaching

Onboarding

Online coaching

Safety topic

VO

V1

The social/educational interaction between two or more
individuals with the aim of improving the coachee's performance

in some area of endeavour
The name given to the MeBeSafe truck driver coaching app

The term used in the MeBeSafe proposal for human interaction

for improved driver behaviour

The prepatory information about coaching techniques given to
the drivers in the DriveMate app before the actual coaching

sessions are started

The term used in the MeBeSafe proposal for the actions of the

Drivemate app and Volvo's in-car driver support

A traffic safety theme (like fatigue in driving) for discussion in the
truck driver coaching session, suggested by the app to the
drivers. Also, the phrase is used for the information contained in

the app which is used by the drivers as a basis for discussion

The first version of the Drivemate app delivered to the truck
drivers, where no coaching sessions are undertaken.
Measurements are made and data gathered, but no information
or feedback is given. So-called on-boarding sessions are
delivered approximately every two days, eighteen times.

Onboarding is in this case short texts about coaching techniques

The first version of the app where coaching is introduced

Qe°eSag,

(®)

MeBeSGafe



Qe°eSag,

Deliverable 4.3 Q(lﬂg))

A more advanced version of the app, with control for road
V2 complexity in the feedback and more coaching functions, and

possibly with the inclusion of video in various forms
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1 Executive Summary

The MeBeSafe system to improve driver behaviour is based on coaching. Coaching is
an educational method which aims to improve performance (in sports, work,

interpersonal relations etc) by personal interaction between two people.

In this project two coaching systems have been developed. One is aimed at
professional heavy goods vehicle (HGV) drivers with the objective to decrease harsh
braking events. This is a combination of online (app based) and offline (face-to-face)
coaching. The other coaching system is app-based (online coachting) and aimed at

(Volvo) personal car drivers with the objective to increase ACC use,
1.1 HGV coaching

The MeBeSafe system to improve coaching for HGV drivers is based on online and
offline coaching. For online coaching an app was developed (the DriveMate app; see
D4.4). This app measures driving behaviour and gives feedback about driving
performance to the drivers. In addition the app gives coaching alerts; indicating when
drivers should meet with their partner/colleague for a short, informal, face-to-face
coaching session. During this session they can discuss the feedback from their trips,

safety topics (suggested by the app), or other topics they feel are worth discussing.

The general routine for setting up the MeBeSafe coaching system at a trucking

company is as follows:

1) Meet with the drivers, supply them with phones and cradles for mounting the
phones on the dashboard and give them an introduction to MeBeSafe,
DriveMate, the rules applied, and coaching. Instead of a physical meeting with
the drivers, they can also be introduced to the system by viewing a PowerPoint
presentation that was developed for this purpose (see Appendix D).

2) Baseline measurements are started straight away. The drivers have access to

VO of DriveMate, which only records data and presents the onboarding

Qe°eSag,
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sessions (coaching instructions, see Appendix A) every second day. Pairs of
drivers are decided upon.

3) When the onboarding is finished (after about eight weeks), coaching alerts start
appearing, and trip summaries are given. The coaching alert contains safety
topics (see Appendix B), recorded events and a summary of all the trips since
the last coaching session.

4) Qver time, the time in between coaching sessions will increase to a maximum
of six weeks.

5) When the safety topics have all been presented, this part of the coaching alert

will be discontinued.

In WP4 a great number of ideas and possibilities for the app and coaching were
explored, which could not (vet) all be realized in the app that has currently been
developed. However, many of the ideas can easily be added to the framework of the
existing app (e.g. advanced topic presentation, goal setting features and using video
footage for coaching. Some of these features will be added to the app and coaching

system in the field test in WP5.
1.2 Coaching for ACC use

For coaching first time ACC usage in MeBeSafe, a Test Drive Prototype App is
currently being developed within VCC. The app will be tied to the vehicle ADAS data
streams and can thus determine when it is a suitable time to test ACC. The app is
integrated in the main infotainment system Sensus, which means that interactions
between driver and system can be voice controlled. The basic principle for the ACC
use app is that when suitable driving conditions are identified during the drive, the app
asks whether the driver would like to try activating ACC. This dialogue can either be
scripted to be activated by the system when conditions are fulfilled or to be initiated
by the driver when s/he feels the time is right. If the response is affirmative, the app

describes which button to press, what information to expect in the Driver Information

Qe°eSag,
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Module (DIM) if activation is successful and also instructs the driver to take the foot

off the accelerator in order to let ACC regulate speed and distance once a successful
activation has been confirmed. The app also talks the driver through how to change
the lead vehicle following distance if the driver perceives the current setting to be

either too short or too long.

MeBeSGafe 12
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2 Contribution by each Partner

This deliverable was written by Anders af Wahlberg, with contributions by Norah
Neuhaber (section 4.5.13 Driving competencies surveys) and by Mikael Ljung Aust (5.

Part 2: Coaching of car drivers in use of ACC).

All other partners in WP4 contributed by giving their feedback on the development of
the coaching scheme and reviewing this deliverable. More specifically, Shell
contributed with the access to HGV drivers and the development of the DriveMate app
(contributions by Cygnify and Cranfield) which is reported in a separate deliverable
(D4.4 - App to induce behavioural change). All partners fulfilled their tasks in

satisfactory time and quality.
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3 Introduction

This report decribes the final proposed coaching schemes. It has two distinct parts,
both about coaching of drivers. The first part (Chapter 4) reports on an app-based
coaching system for Heavy Goods Vehicle (HGV) drivers. This was developed to be
generic and applicable to all truck drivers with little effort needed for adaptation to
local circumstances. This deliverable describes the part of the app (DriveMate) which
is directly relevant for online and offline coaching, without going into any technical
details. For such information, interested parties can turn to Deliverable 4.4 —"An App

to induce behavioural change” which is the documentation of the actual app.

The second part of the deliverable (Chapter 5) is about coaching personal car drivers

to use Adaptive Cruise Control (ACC) more frequently.

The term coaching is used in a rather loose sense in this work. It usually implies an
educational relationship between persons (offline coaching), but has in the MeBeSafe
project also been applied to targeted information and procedures delivered by

technical systems with the aim to change the behaviour of drivers (online coaching).

MeBeSGafe 14
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4 Part 1: Coaching of HGV drivers

4.1 Introduction
4.1.1 Overview

This description of the MeBeSafe truck driver coaching system has two distinct parts;
what has been realised and implemented so far (4.1-4.4), and planned and possible
developments (4.5). Within Chapter 4, descriptions are given of the problem of truck
driver safety, coaching, and the specific system to deliver coaching which has been

developed in WP4. Also, the procedure for delivery is briefly described.

Only some of the features identified in the the overall plan for the app and coaching
have realised within WP4. However, the features which were not included are still part

of the averall system, and can easily be added to the existing platform.
4.1.2 Trucks and truck drivers

The amount of cargo transported around the world is increasing steadily, and so is
road transportation. Trucks used for long and short haul transportation are usually
safer than passenger vehicles as assessed by the number of crashes per million
kilometers travelled, but they are an important reason for the total road crash death
toll (FMCSA, 2018). This is because they are involved in a large share of severe
crashes (Chang & Mannering, 1999), due to their sturdiness and size (Khorashadi,

Niemeier, Shankar & Mannering, 2005; Scott & O'Day, 1971, Wolfe & Carsten, 1982).

Truck drivers tend to be highly experienced (Maycock, 1997), although turnover is
very high in some countries (>100%/year in some studies; Min & Lambert, 2002)).
They are usually solitary workers with great responsibility and stressful work
situations (de Croon, Sluiter, Blonk, Broersen & Frings-Dresen, 2004). Also, the lack
of physical exercise on the job makes them vulnerable to becoming overweight
(Anderson et al., 2012) and having various other life-style-related medical conditions

(Apostolopoulos, Senmez & Shattell, 2010).

MeBeSGafe 15
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4.1.3 Coaching

Coaching is an educational method which aims to improve performance (in sports,
work, interpersonal relations etc) by personal interaction between two people. In
contrast to teachers who act as instructors, coaches usually function as discussion
partners. It is usually considered to be an effective method, although evidence so far
suggests a weak or possibly medium effect (Jones, Woods & Guillaume, 2016; Eby et
al,, 2013; Allen, Eby, Poteet, Lentz & Lima, 2004; Underhill, 2006; Pan, 2006). It has a
long history in human development, for example in the form of apprenticeship. There
are many specific variants and techniques used, and a rather large industry of

professional coaches for all kinds of professions and personal matters.
4.2 The MeBeSafe coaching system for HGV drivers
4.2.1 Preparatory work for development of the HGV driver coaching system

Much of the work put in to identify effective coaching methods was undertaken in WP1
of MeBeSafe, where various approaches to coaching were studied and reported in D1.1
- Integrated framework. Meanwhile, the circumstances of an actual delivery of
coaching in transportation companies were studied in WP4. In the same WP, the
principles of an app which could deliver and support coaching were planned. These
three different knowledge bases vielded restrictions as well as possibilities for what

became the MeBeSafe coaching system.
4.2.2 Basic principles of the MeBeSafe coaching system for HGV drivers
4.2.2.1 Peer-to-peer coaching

As described in D1.1, there are several possible ways of delivering coaching to drivers;
using professional coaches, managers and peers. It is even possible to do self-
coaching, where the same basic principles are used, but without the actual human

contact. A professional coach is capable of delivering personalized support, but is

Qe°eSag,
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expensive, and it may not even be possible to find enough coaches who are
knowledgeable on truck driving. As truck driving today is rather highly specialized and
regulated, it was deemed to be important for the coach to be a specialist in truck
drivingif relevant coaching should be delivered. It was therefore decided to opt for

peer-to-peer coaching for truck drivers.
4.2.2.2Empowering the driver

The MeBeSafe coaching system is based on providing drivers feedback on their own
driving behaviour / performance. In all telematics systems known to us that measure
driver behaviour, the system is used for surveillance, i.e. the driver behaviour data is
passed on to the company and used by managers to try to influence behaviour. In
MeBeSafe, a decision was made to take a radically different route, and to not pass on
data for individuals to the company. In the DriveMate app (described in 4.2.3), the
driver decides before each trip whether to record any trip data at all. Furthermore,
the data for each driver can only be accessed by the driver and the MeBeSafe
researchers (in anonymized form). In the database, each driver is only represented by
his/her randomly generated ID. At any point in time, all previously collected data can

be deleted uppon request by the driver. .

In the prepatory coaching training, drivers are informed about these rules, and it is
underscored that the system is not built for surveillance, but as a support tool for
the drivers so they can improve their driving. It is also emphasized that they own the

data they have produced, and do not need to share it with anyone.

In the coaching sessions, the drivers are given the freedom to discuss whatever topics
they find interesting. Again, it is emphasised in the instructions that the coaching
sessions are for the drivers' own benefit and development, that they are the
professionals who have extensive knowledge about driving, and that they are trusted

to use the system for the benefit of all drivers.
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4.2.2 3Flexibility

One the main principles employed in MeBeSafe coaching system is that it should be
flexible and simple to deploy. The DriveMate app, should be self-explaining and easy
to use. Similarly, different drivers can start at different times and follow their own

educational trajectory.

The peer-to-peer coaching is also implemented in a flexible way. The app support

could, in principle, be used for single drivers, dyads, and larger groups.

Although not really a part of coaching in a strict sense, it can also be mentioned that
the decision was taken in MeBeSafe to make all measurements of behaviour by smart
phone. By not using data from the vehicle CAN-bus or custom-built IVMS, many
technical issues (compatibility, mounting etc), and costs, could be avoided. The system
can, in principle, be used on any vehicle, although the current algorithms that calculate
driving performance are based on large, heavy vehicles. Using it on other vehicles will
return data which is not fully reliable, unless the algorithms are changed to suit the

particular vehicle type.
4.2.2.4Coaching supported by an app

In traditional coaching, people meet up to talk about issues, often work-related ones.
This exchange can use information from measurement systems as topics, but the
process is dependent upon the participants' choices and active participation. The use
of an app for coaching facilitates the use of the peer-to-peer model, as feedback and

guidance concerning topics are handled by the system implemented on the phone.

The DriveMate app (see Figure 1) was developed for this purpose, and can be divided

into three main functions :

o Collecting data on driving behaviour
o Interpreting and visualizing collected data

o Enabling coaching for the drivers

Qe°eSag,
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02:34

00:52

60 5,6

Figure 15creenshots from the DriveMate app: First, the screen during recording of a trip. Second, the event recording
function. Third, a recorded event. Fourth, a safety topic from the coaching alert. Fifth, summary statistics of trips
since the last coaching session.

4.2.3Coaching-related features of the DriveMate app

Before every trip a driver can activatie the DriveMate app trip recording by pressing a
big 'start drive’ button (see Figure 2; first screenshot). When activated, the DriveMate

app will record driving behaviour automatically.
4.2.3.1Recording function

Whenever the app trip recording is activated and detects that the phone is moving, an
event recording function is available . If the screen is touched, an event is recorded in
the trip. Also, sound is recorded until the recording is stopped (see Figure 2; second
and third screenhot). The event can thereafter be viewed in the trip summary, and
written notes made. In V1, the event recording includes a streetview from Google of
the place where the recording is started. In V2, it is possible that this will be replaced
by a video recording, starting from 30 seconds before the function is initiated, i.e video
is continuously recorded but only saved if the record function is activated. The length
of the video is from 30 seconds before the record button is hit, up until recording is

stopped. In this way, the driver can record events after they have happened.

Qe°eSag,

(®)

MeBeSGafe 19



Deliverable 4.3

As the events, whether recorded by DriveMate or by the driver, turn up in the coaching
alert, the drivers can use their own experiences in coaching, discussing events which

they have found interesting in some way.

v .40z [ v dizao| [ vdniza|

GP5 ™

Welcome, John!

Driving time: Voice recording

02:34
START _f\/\/\f\

60 (@ 5,6 £

km/h kilometers

0 r[:[] @ '@: Recard Event
Drivn Trips C Fradle

oaching

Figure 2 Screenshots of the app: the button to activate datacollection of the trip (1), during trip recording (2) and
during an event recording (3).

4.2.3.2Trip summary

In the DriveMate app, driver behaviour is summarized over trips (see Figure 3). These
trips can be of varying length, as the driver chooses when to start and end them. The
information conveyed is three summary variables (harsh braking, harsh acceleration,
and smoothness of driving), as well as a map of the road driven, with events marked.
These events are those of harsh braking and acceleration recorded by the app, and

events recorded by the driver (see 4.2.3.3).

MeBeSGafe 20
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Figure 3 Example of a trip summary: Overalll statistics (1), the details of a driver-recorded event (2) and the
streetview of the place where the event was recorded (3).

4.2.3.3Coaching alert

The coaching alert comes up in the app with a period of two weeks in between when
drivers first start with the coaching sessions, increasing over time to a maximum of
six weeks (see Figure 4). The alert features summary statistics of the trips
undertaken since the last coaching session, a suggested safety topic with text and

links about this (see Appendix B), and recorded events.

Qe°eSag,

(®

MeBeSGafe 21

\)

-)



Deliverable 4.3

A J RESE

Coaching session 5

Personal statistics
Comacee wih greruge

Sevaathress Rraiing Acisleranan

3 -0 <18

n%s "ns o0

4,024 km 5672 h

Figure 4 Example of a coaching alert.

Coaching topic
B o biace

Standard ecodriving

¥ 5% wall ealablshed Bt

emeorgorcy beaking Is not good for fuel bot i
rdiced for sclaty. In this tind of indance, salesy

Stondard ecodriving proctices

Mon aheod and release he occelerator &

W (angee beake) whenawms thers

Bookmarked events

Recorded By You

Recorded By You

Mark session as done

4.3 Behavioural principles used in the MeBeSafe truck driver coaching

4.3.1 Cognitive-behavioural therapy techniques

In WP1 (D1.1), various possible principles and methods for coaching were reviewed. It

was concluded that cognitive behavioural therapy (CBT) was the most well-validated

approach, and that these methods were also possible to apply in a truck driver setting

using peer-to-peer coaching without extensive training. From the many techniques for

behaviour change used within CBT, five were selected as the most efficient ones for

the drivers to learn and use. Some further techniques were also implemented in the

app. These techniques will be shortly described in the next sections. The educational

material for the drivers on coaching can be seen in Appendices A and C.,
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4.3.25elf-monitoring and self-reflection

It is @ comman problem in therapy that clients are not aware of their own behaviour
and/or its consequences. This would actually seem to be the case for most people.
Several cognitive mechanisms cause this problem, such as the amalgamation of
repeated events into a single memory. This can lead to strong under-estimation of,
for example, occasions of speeding. Such errors can be a reason for a belief that

there is no reason to change.

To make a person more aware of his/her behaviour, information about this can be
gathered in different ways. The most important feature, however, is that a person

should learn to look for this information, actively gathering, pondering and using it.
4.3.3Goal-setting and graded tasks

To be able to change behaviour, it is usually necessary to know what is desirable. It is
thereafter a matter of trying to behave according to this model in real life. This is goal
setting; trying to achieve something by consistent behaviour. This is a very important

mechanism in behaviour change,

However, goals must be realistic and preferably short-term. Humans will not try to
strive for improvement if the final goal is considered to be impossible, or too distant.
In general, people will prefer to have their goals expressed in parts which are
achievable within weeks. Therefaore, the principle of graded tasks is applied within CBT.
The tasks can be to do certain things for a certain time, which can either be an

improvement in itself, or be expected to lead to a certain improvement on a criterion.

Applying this to truck drivers, they are taught to use the trip information from the
app as a measure of behaviour, and to set realistic goals for changing the values, for

example reducing the number of harsh braking events by two percent in two weeks.
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4.3.450cial support

Humans are very sensitive to what behaviour they consider to be socially sanctioned,
and will usually try to conform to these perceived norms. However, norms differ
between groups, and often it is not really well known what the actual norm is.
Supplying people with statements about what is considered good or bad within a

certain group therefore makes it easier for them to conform to these normes.
4.3.5Instruction

In some instances, it is necessary to tell or show how certain behaviour is to be
performed. This method is actually very close to old-fashioned teaching, but in

coaching it is a complimentary to the other methods, not the main technique.
4.3.6Feedback

Feedback is usually defined as information or consequences resulting from behaviour
which is sent back into a loop which defines the behaviour, and therefore further
shapes this in a desired direction. In MeBeSafe, however, a distinction has been made
between the information provided by the app (trip data, evens and safety topics), and
the qualitative judgements made about this information. Only the latter is called
feedback in this coaching approach. Currently, only the drivers provide feedback in

their coachng sessions, while the app is limited to information only.

Feedback in MeBeSafe therefore refers to the act of evaluating information, with the
intent to improve driver behaviour. Feedback is thus used to encourage good
behaviour by showing that certain behaviours are preferred by other people, ie. a

specific instance of social support.
4.3.7Information on consequences of behaviour

The underlying reason for the technique of supplying information about causes and

effects is that many people do not know how different factors are associated, like
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sugar intake and obesity, and therefore do not know that one thing is causing another.
Similarly, what the consequences might be are often not known. This may be
especially important in traffic safety, as people have a lack of understanding of very

rare events with large impacts (Hertwig & Erev, 2009).

This principle is not explicitly taught to the drivers, but is included in the app in what is
called the safety topics (see Appendix B). These topics are texts which are presented
to the drivers before a coaching session, with the suggestion that this should be
discussed by the drivers. For example, the reasons for fatigue and its association with

crash involverment are described.
4.4 mplementation of the MeBeSafe truck driver coaching system

4.4 1 Procedure

The general routine for setting up the MeBeSafe coaching system at a trucking

company is as follows:

1) Meet with the drivers, supply them with phones and cradles for mounting the
phones on the dashboard and give them an introduction to MeBeSafe, DriveMate, the
rules applied, and coaching. Instead of a physical meeting with the drivers, they can
also be introduced to the system by viewing a PowerPaint presentation that was

developed for this purpose (see Appendix D).

2) Baseline measurements are started straight away. The drivers have access to VO
of DriveMate, which only records data and presents coaching instructions (called
‘'onboarding sessions' (=, see Appendix A) every second day. Pairs of drivers are

decided upon.

3) When the onboarding is finished (after about eight weeks), coaching alerts start

appearing, and trip summaries are provided. The coaching alert contains safety topics

Qe°eSag,

(®)

MeBeSGafe 25



Deliverable 4.3

(see Appendix B), recorded events and a summary of all the trips since the last

coaching session.

4) V2 of DriveMate will feature better feedback and coaching tools. This will be

implemented when WP5 has started.

5) V2 of DriveMate is planned to also contain video features. Although the final
version has not been decided upon, it is possible that this will be voluntary for

participanting drivers, especially if an inward-facing camera is included.

6) Over time, the time in between coaching sessions will increase to a maximum of

six weeks.

7) When the safety topics have all been presented, this part of the coaching alert will

be discontinued.
4.5 Possible future coaching features of the DriveMate app
4.5.1General

The development of the coaching system in WP4 yielded a great number of ideas and
possibilities for the app and coaching, which in the end had to be distilled into only a
few features, due to budget restrictions. However, many of the currently discarded
ideas can easily be added to the existing app, as many of its functions are low-cost
versions of the original ideas. These developments will improve upon the system in
terms of user friendliness, number of features and behavioural mechanisms applied.
Many of these planned features of DriveMate are about fine-tuning the system'’s
information handling and feedback, i.e. making it respond to specific behaviours of the

drivers.
4.5 2Library

In the current version of the app, the safety topics and coaching information (see

Figure 4) are stored in a list after they have been presented and can therefore be
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accessed again. This simple function works well as long as the amount of information
is rather small. However, as the amount of texts, pictures, links and videos increase
(see also Tips), there will surface a need for a more advanced information storage
system, preferably with some sort of search function, but definitely with several

different categories of information and sorting functions.
4.5.3Advanced topic presentation

Currently, safety topics are presented in the same fixed order for all drivers and not
repeated. In a future version, the order of topics and how they are handled after
session alerts could be improved upon. For example, after presentation, safety topics
could be marked as 'Discussed' and put in the library. If they were not discussed, they
would be put into the list of upcoming topics for presentation again at a later date.
This function would make the safety topic feature mare flexible and comprehensive,
as it would allow drivers to skip the topic for the time being in favour of some
currently more interesting thing to discuss, while retaining the topics for

consideration at a later date.
4.5.4Goal setting feature

One of the most powerful behavioural mechanisms identified in D1.1 was that of goal
setting. Having a self-set goal to work against usually inspires people to improve, and

it also requires the act of self-observation.

A goal setting and feedback mechanism in the app would allow the drivers to set
goals for themselves ('This month | should increase the smoothness of my driving by
2%, and get feedback on whether they are achieving their goals or not. Currently,
the goal-setting technique is only applied by the drivers in a semi-manual fashion (i.e
they have no function in the app which can keep track of this for them, only the trip
summary which gives them the trend of their behaviour), and the principle relies on

them to keep track of the differences. This, however, might be difficult, and a goal
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calculator which indicates the degree of success in reminders would strongly
enhance this feature. The reminders could be semi-randomly presented on start-up

of the app.
4.5 5Tips section

The tips feature is a section of the app where the drivers can add information
themselves. The point of the tips feature is that drivers can share driving- and work-
related information, a common feature of social networks. However, from a coaching
perspective, it increases the drivers' interactions with the app, and therefore the
probability that they record data and use the app in other ways too. Also, it takes
advantage of the drivers' knowledge of their specific environment, making this
knowledge accessible to all drivers. However, the tips section makes it necessary to
chose a moderator to oversee the postings, to ensure that it is not used for other

purposes than to facilitate work and safety.
4.5.6 Positive feedback and detection of positive events

One basic principle of the MeBeSafe coaching system, which was meant to be applied
and which would have made it different from other systems, was the use of positive
feedback to the drivers. In all other known telematics systems, feedback is based
upon negative events (speeding, deceleration, jerks, etc) and negative feedback (the
driver is reminded he/she has done something wrong). In MeBeSafe, it was decided to
try to avoid this negativity, and instead use positive feedback, trying to reinforce the
good behaviours that actually exist. However, identifying positive (safe) behaviour is
more difficult than spotting risky behaviour, and truck driver data, including video, is
needed for this development. Currently, negative feedback is used in DriveMate, but it

would be preferable to replace most of this with positive evaluations instead.
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4.5.7Holding complexity of the driving environment constant

One problematic feature of driver behaviour measurements and feedback, which has
been identified both by the pilot study drivers and the MeBeSafe researchers, is that
driver behaviour is strongly influenced by the environment. In essence, drivers get
good scores whne driving on highways, and bad scores in cities However, this is not
the actual point of these systems. What should be measured is how well drivers
perform in certain situations. For example, five harsh braking events in an urban
environment might actually be good behaviour, while the same number of events on
a highway is very bad. The features of the driving environment which differ between
urban and rural environments is usually called complexity in traffic safety research
(Cantin, Lavalliere, Simoneau & Teasdale, 2009; de Craen, Twisk, Hagenzieker, Elffers
& Brookhuis, 200S; Jahn, Oehme, Krems & Gelau, 2005; Rudin-Brown, Edquist &
Lenné, 2014).

Complexity of the driving environment is a topic which has been discussed in
MeBeSafe and which is under development, but has so far not been implemented in
the app. In the future, the trip statistics would be calculated taking complexity into
account, thus making driving in cities and on highways comparable The term
complexity refers to the difficulty for a driver of navigating a driving environment, for
example concerning number of junctions and other road users and their trajectories.
As the number of junctions, road users and other features increases, so does
complexity, as it is the sum of all these This topic has rarely been investigated in
traffic safety, and there exist no empirically validated way of quantifying it.
Complexity can be also be defined as having a close relation to the concept of the
driver’'s cognitive load. Where there is much information to process for safe travel to

be possible, complexity must be high.

Strictly speaking, the issue of complexity is a feature of the app and trip information,

not coaching. However, holding constant the complexity of the environment of driving

Qe°eSag,

(®)

MeBeSafe 29



Deliverable 4.3

in the results would overcome one of the issues that drivers say that they have with
standard telematics software; that it does not take into account where you are driving.

Basically, all drivers get bad scores in cities and good scores on highways.

If the drivers' scores on their trips can be weighted for the complexity of the
environment, scores from different areas could be compared, which would make
coaching easier, as the drivers in their discussion would not have to take into account

this factor.
4.5.8 Personalisation of features

Giving information and feedback to drivers in a single format (for example percent
only, and not additonal statistics) is difficult, because different people prefer different
things. When it comes to driving information, it would be possible to give the drivers
the choices of different settings for trip summaries, type of visualisation of data, and

frequency of feedback.
4.5.9 Personalised feedback and topics

One of the interesting possibilities of measuring actual driving behaviour is to make
coaching (training, education) dependent upon individual driver behaviour, instead of
general principles for safety. Currently, only the trip statistics in the MeBeSafe system
are personalised, while coaching is only individualised in the sense that the driver may
use his/her events and other trip data in the coaching. However, the presentation of
safety topics in the app could be made dependent upon driver behaviour, feeding the

drivers the currently most relevant topics.

However, such a feature depends upon extremely sophisticated measurements and
algorithms (or manual treatment), which currently do not exist. Speeding is probably
the only exception to this rule, as it is relatively easy to detect. Fatigue and distraction,
on the other hand, are very difficult to detect, and the risk of many false positives is

high.
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Another drawback of using personalised safety topics in the DriveMate app is that the
app could run out of topics of a certain kind. Sooner or later, it would have to present
other safety topics (and then the dependency on driver behaviour would be lost
anyway) or keep repeating the same ones. The advantage of personalised safety
topics would therefore be small, and dependent upon a fair amount of development
work. This kind of personalised feedback would also be negative, as it would be

triggered by bad driving.
4.5.10 Random positive reinforcement

An app with only a few features which repeats the same kind of information can easily
become boring for the user. A feature which would counteract this would be a
message about traffic safety, which would be sent semi-randomly, i.e. the drivers
would not be able to predict when it would appear. This would not be associated with
the coaching alert in any way. The topic would be similar to the safety topics in
coaching, but more narrow in scope. For example, a picture of an unusual truck crash
or a video of an interesting driving situation could be sent. Using the app would thus

be reinforced by the extra, non-repetitive, material.
4.5.11 Real-time warning

Although a general principle of no information during driving was applied, a few
exceptions were also suggested within the development team. One of these was a
real-time calculation of driving behaviour which would give an auditory warning if the
driver's behaviour deviated strongly from his normal behaviour. This could, for

example, indicate fatigue.

However, this feature would need a fair bit of research to develop algorithms which
could actually do this with any reasonable degree of precision and validity. Warnings
based upon pure acceleration behaviour would probably not be useful, because driver

behaviour differs considerably due to the road environment (i.e. complexity).
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To this real-time warning could also be connected a message service to the driver's
supervisor which would be activated if the driver does not respond to the in-cab
warning by altering his behaviour or taking a rest. This means that if the driver's
behaviour would differ very strongly from his normal behaviour, his supervisor would

be alerted to this.

It can be noted that this feature of the app would break the rule that no information
on the individual driver should be forwarded to the company. However, the setting
would be very conservative, so that only very extreme deviations would be flagged.
Also, the drivers would have one or two warnings before the supervisor was notified,
and would therefore have ample time to avoid this. This would carefully be explained
to the drivers, and it could also be built as a voluntary feature, which the drivers could

use for their own benefit.
4.5.12 Coaching using video

The use of video in truck driver coaching has great potential, as it makes it easier for
drivers to discuss what might be hazardous, what the reasons for crashes might be
etc. Future development of the app would therefore continue along two different

paths.

The coaching alert would be extended to include a video topic, where the drivers are
shown a filmed event which is used as the basis for discussion. These videos could be
from several different sources. First, there exists a large number of videos of road
crashes on the internet, which could be manually searched, identified and put into a
library for the app. However, crashes are not the only type of events which is
interesting. Using the video analysis of Cygnify (see D4.2 — Coaching Methodology) it
would be possible to identify video sequences from existing road user material such
as the UDRIVE database at SWOV in the Netherlands, which show near misses etc.
where the driver is able to save the situation. Finally, the coached drivers themselves

could record videos of events from their own driving (record function of the app).
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Using complexity indexes in conjunction with driver behaviour data from the app, it
would be possible to record videos from good driving by the MeBeSafe drivers in very

difficult situations.
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https://www.youtube.com/watch?v=bEqn2-obcYI
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https://www.safedrivingforlife.info/blog/how-beat-driver-stress
https://www.rospa.com/road-safety/advice/drivers/better-driving/road-rage/
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