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Because motor vehicle crashes have decreased during the last decade in many countries in the world and
are more diffuse, local authorities have difficulties to define road safety policies. An experiment with 51
cars of public fleets equipped with a specific Event Data Recorder was carried out in France during one
year. The purposes of this research were to evaluate if incident data (critical driving situations) help to
understand crashes, and to explore a new way for road infrastructure safety diagnosis. The analysis of 339
genuine incidents and 1237 simple events recorded illustrates the potentiality of such an experiment and

{fg;ggﬁs" provides: some insights about conditions in which incidents occur, a general overview of their distribution
Recorder according to different road layouts, as well as information on the different levels of accelerations reached.

Crash It can be noticed that there is an overrepresentation of incidents in right curves compared to left curves.
The simple events involving mostly the infrastructure could be used to detect road defects. Genuine
incidents where the vehicle is subjected to important dynamic demands, related to potentially unsafe
driving situations, can be used to improve knowledge of the motor vehicle crashes thanks to incident
mechanisms analysis.
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1. Introduction

Motor vehicle crash data are a useful source of information
that help to define road safety policies and especially to identify
black spots on road networks where the road infrastructure should
be improved. As an example, the study of De Pauw et al. (2014)
evaluated the safety effects of an extensive black spot program
implemented in Flanders-Belgium. 134 black spot locations were
identified and modified. Changes concerned a new layout of pri-
ority or the installation of traffic signals. Results showed a high
decrease in injury crashes. The treatment of black spots is proved
to be an effective traffic safety measure. Sgrensen and Elvik (2007)
drew a state-of-the-art of the black spot management and made
recommendations to identify hazardous sites with empirical Bayes
method on the basis of crashes located, traffic and road data.
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However the number of motor vehicle crashes has decreased
during the last decade in many countries in the world, as itis shown
in the IRTAD Report (2014) especially for road fatalities. It induced
alack of reliable data, with more diffused crashes, and local author-
ities have difficulties to set priorities in their intervention policy on
their road network.

Beyond the fatal and injury crashes, there are damage-only
crashes, generally without any statement of police officers and
statistic follow-up. Then there is the huge field of incidents, some-
times called near-crashes and corresponding to critical driving
situations, considered as risky, because the vehicle reaches high
dynamics demands in longitudinal, lateral or combined directions.
Its behaviour is not controlled or at the limit of control by the driver,
and ends with no impact or material damage. Under slightly differ-
ent circumstances they could have resulted in injury or material
damage.

The statistic model of the Heinrich’s risk pyramid (1931) gives
an estimation of the relationship between industrial accidents with
major injury, minor injury and without injury but with material
damages. The base of the pyramid is constituted by incidents. The
ratio indicates clearly how senseless it is to direct the efforts only
at the relatively few crashes resulting in serious injury or fatality,
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Fig. 1. Principle of classification for simple events and genuine incidents.

when there are so many significant opportunities with incidents
that provide a much larger basis to study and maybe prevent
crashes.

Previous researches gave some results about the link between
road crashes and incidents. Naturalistic Driving Studies (NDS) were
conducted in many countries all over the world (Dingus et al.,
2006) using EDR (Event Data Recorder) and video camera to collect
large-scale data, among which were identified numerous criti-
cal situations, including crashes, near-crashes and incidents. Wu
et al. (2014) identified significantly positive correlations between
crashes, near crashes, and crash-relevant incidents, suggesting that
drivers involved in more safety-related events are more likely to be
involved in a crash. A positive correlation between individual risk
of the driver and his preceding crashes had also been established
(Guo et al., 2010).

These NDS studies have shown that the link between crashes
and incidents could exist, even though it is difficult to general-
ize. As explained by Valero-Mora et al. (2013), the interest of NDS
is real, but the huge amount of data requires a lot of time and
resources to be transferred and analysed. They presented the other
inconveniences of NDS: the common use of conspicuous and costly
equipment, and the fact that participants do not use their own car,
which may induce a riskier behaviour.

A methodology to detect periods of interest by a less heavy and
more automated way is to use EDRs (Event Data Recorders), which
gives access to vehicle dynamics and detect abnormal situations.
This study aims at evaluating how it is possible to detect incidents
only with the vehicle dynamics. The focus on the incidents triggered
in real time also constitutes a new original way to improve the
understanding of crashes by completing crash data with incident
data.

2. Material and methods
2.1. EMMA device and incident criteria

This study is based on the Event Data Recorder (EDR) called
EMMA (Embedded data logger for crash mechanisms) which was
designed in 2007 (Lechner and Naude, 2011). The aim of this device
is to detect some critical driving situations, called incidents, in
which vehicle is faced to high dynamics demands in longitudinal,
lateral or combined directions.

The main ideas followed for the design of this EDR were to
improve performances compared to existing products. The objec-
tive was to facilitate the work for its implementation in vehicle
fleets and for data collection (with automatic transfer by secured
GSM connection). But also to have a good compromise between
quality of signals and low cost sensors. Moreover it allows respect-
ing the law about the protection of privacy with regards to the
processing of personal data. Indeed, in order to obtain an authoriza-
tion from the CNIL (French data protection authority), the objective
is to limit the data acquisition periods to driving situations of inter-
est from a research point of view: incidents and crashes.

EMMA continuously acquires:

- Analog data from sensors directly integrated into the EDR (3 axis
2G-accelerometers and gyrometers for naturalistic driving, and 2
axis 35G-accelerometers for crash),

- Data provided by a GPS (trajectory and speed),

- Data available on vehicle on-board diagnosis system (CAN bus,
information depending on the car model).

The data are analysed using real-time processing performed by
the embedded software, to detect potential situations of interest.
The processing is based on the following principles: when acceler-
ation and jerk signals exceed simultaneously some thresholds, an
event is triggered. The data are recorded during the 30 s before and
the 15s after the trigger and stored in the device. Then the com-
plete report containing the whole data set at 100 Hz frequency is
automatically sent to a server using GSM network. Finally the event
is examined and validated by an operator and if it is considered of
interest, stored in the global database.

In addition the GPS data of all the itineraries are recorded, but
stored with 1 position per minute only and in a separate file, in
order to have the traffic of the equipped vehicles but not their
precise travels. Data about kilometres travelled by vehicles allow
calculating the risk exposition.

Because this study is based on the detection of incidents, one of
the crucial parts of the work was to define the criteria which can
allow identifying an incident. The objective of the current method is
to be able to detect safety critical behaviour using vehicle dynamics
behaviour.

Many previous works were conducted to analyse driver
behaviour like Raksincharoensak et al. (2008), Ikenishi et al. (2010)
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Fig. 2. Geographical repartition of the 339 genuine incidents (red/dark triangles), the 1237 simple events (yellow/pale triangles) and the 3052 itineraries in France (blue/dark
roads). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

or Lechner and Perrin (1993, 1996). This last study has shown that
the average drivers exceed 3 m/s2 only 2% of their driving time.
Moreover only a few drivers exceed very rarely 5 m/s2, mostly in
lateral, representing hardly 0.1% of their driving time. These works
provided objective elements of dynamic demands encountered in
an incident.

Chosen criteria take into account longitudinal, lateral and cou-
pled demands. The acquisitions are automatically triggered from a
combination of speed, accelerations and jerk signals (i.e. the rate
of change of acceleration). Indeed, it was proven by Bagdadi and
Varhelyi (2011) and Bagdadi (2013) that jerk analyses make it pos-
sible to identify safety critical driving behaviour. Finally the chosen
levels are quite similar to those proposed in Nagai et al. (2006)
modulated by the influence of speed.

The retained thresholds are the following:

- Speed <80 km/h, and Acceleration norm >6 m/s2 and Jerk >2 g/s,
- Speed >80 km/h and Acceleration norm >5m/s? and Jerk >2 g/s,
- Speed >100 km/h and Acceleration norm >4 m/s2 and Jerk >2 g/s.

As soon as the vehicle dynamic parameters exceed one of these
three thresholds combinations, it is considered that something
“abnormal” happened on the vehicle and consequently an “event”
is stored.

2.2. Sample of vehicles

51 EMMA were built and implemented in light vehicles of five
different public fleets located in the north of France (Normandie-
Centre area), in the centre (Auvergne area) and in the south (Salon
de Provence).

All these vehicles were company vehicle, dedicated or not to
one person. The dedicated ones could be only driven by one spe-
cific driver when the other could be driven by all the authorized
employees of the involved organisms. The fleets were composed of
various car models from French car makers “Renault”, “PSA” (Clio,
Megane, Laguna, Twingo, 307, 308...).

2.3. Data processing

The data collection of numerous events brought out the neces-
sity to distinguish two types of events: simple events which are
non-risky situations and genuine incidents generated by the driver,
which are critical driving situations. The process of classification
is semi-automatic and takes into account the amplitude and the
duration of the accelerations signals, as shown on Fig. 1. In the
EMMA device, a first classification is operated in real time with the
help of different filtering of the signal (3 points average for genuine
incidents). Then the examination of measurements by an operator
allows refining the classification.
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Fig. 3. Longitudinal Incident with emergency braking (Left) and lateral Incident in a tight curve (Right): trajectory on the site, accelerations, speed .

Simple events are mostly characterized by very short durations
of acceleration peaks. They are generally caused by a local defect
of the pavement or a layout of the road, like a level crossing, a
bridge junction, rumble strips, a pavement deformation, a cobble-
stone area. . . They are not considered as relevant for the road safety
concerns, but they could be useful for road managers to detect
road pavement defects and therefore plan reparations and/or alert
drivers (See Serre et al., 2013).

Genuine incident criteria are higher durations of accelerations,
resulting from driver actions beyond a 3 Hz frequency. It is consid-
ered of interest as a risky driving situation.

2.4. Juridical context

All the legal conditions to implement EDR in French public fleets
of vehicles were respected in accordance to the prescriptions of the
CNIL (French data protection authority). These conditions integrate
European regulations and respect of Human Rights.

The data collection was therefore limited to driving situations
of interest from a research point of view. Moreover, to ensure per-
sonal data protection, drivers were informed about the experiment
objectives and had to be volunteers: their consent was free, enlight-
ened and specific.

EDR were thus inactivated by default, and volunteer drivers
had to opt-in by pushing a button to start the recording for each
itinerary. Moreover their hierarchical managers had no access to
their data.

3. Results
3.1. Global results

About 500 non-professional drivers were asked to participate.
Among them 221 were volunteers to take part to the experiment,
agreeing to drive an equipped vehicle during their professional
travels.

The whole database for one year represents 3052 itineraries and
106645 km, distributed on the 51 vehicles fitted with EMMA. It

enabled to collect 339 genuine incidents and 1237 simple events on
the French road network, as illustrated in Fig. 2. It can be noticed
that some accumulations of incidents were observed when they
occurred at different time at the same place. The 3052 itineraries
cover not only roads around the geographical parking areas of the
equipped vehicles but also roads far beyond them.

The study of the sites where the simple events occurred could
help road managers to detect road defects. Since these events are
not due to the driver behaviour, they are not taken into account
in this paper. The analysis of mileage revealed one incident every
350km or every 5h of driving. Considering all kilometres trav-
elled by all cars in circulation in France, compared to their number
of motor vehicle crashes with injuries inventoried by law forces
(O.N.LS.R., 2011), results give in first intention a ratio of one crash
with injuries per 20000 dynamic incidents (Fournier and Naude,
2014).

3.2. Examples of incidents

3.2.1. Longitudinal incident: braking approaching an intersection

The left part of Fig. 3 illustrates a braking configuration which
took place on a straight road when the driver approached an inter-
section. The trajectory during the recording period begins at the
point “B” and ends at the point “E”, and the trigger is just before
the intersection (point “T”). The vehicle speed was stabilized using
the cruise control at about 90 km/h when the driver started to
brake. During the braking, ABS (Anti-lock Brake System) and BAS
(Brake Assistance System) were triggered. The braking distance
was approximately 30 m and the average deceleration was about
—7.6m/s%, with a maximal peak at —11 m/s2. A light offset towards
left was observed with a bit of lateral acceleration.

A likely hypothesis for the causes of this incident is: the arrival
of a vehicle on the transversal road that could have not stopped
may have frightened the driver. He accelerated again when the
antagonist vehicle finally stopped at the intersection.

This type of incident is of great interest especially because
it is linked with crash/hazardous situations already known and
described in the scientific literature about prototypical crash sce-
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Fig. 4. Distribution of incidents according to the main dynamical demands on the vehicle.

narios (Blancher et al., 1998). According to this research, one of the
prototypical scenarios can be described like that: nearing an inter-
section, a non-priority driver has to ease his way into the principal
road but he does not detect a road user arriving on this priority
road. Then the priority driver realizes an emergency braking. The
detailed analysis of this incident, using especially dynamic param-
eters, brings knowledge on the mechanisms of this type of crash.

3.2.2. Lateral incident: tight curve

Lateral incidents occur when the vehicle reaches high level of
lateral acceleration. It can correspond to a vehicle going fast on a
curve or aroundabout, or when the driver operates a sudden change
of direction or a specific manoeuvre like an avoidance manoeuvre,
with a quick variation of the steering wheel angle.

The following example concerns a vehicle negotiating a tight
curve in an interurban area (Right part of Fig. 3). As shown on the
photograph, two distinct incidents occur at this location at differ-
ent times but only one of them is presented hereafter. The speed
of the car was about 60 km/h when approaching the curve and it
decreased towards 52 km/h along the turning phase; the lateral
acceleration reached 7 m/s?. It can also be observed higher vibra-
tions in the more demanding part of the curve. The 36 m curve
radius is very small for an isolated curve, and there are no specific
speed limit signs on the road. In this case, even if the driver has to
keep control on his vehicle, it can be considered that the infrastruc-
ture plays an important part in the causation of the incident. This
curve is a risky zone because of its geometric design which requires
a high variability of operating speeds. It can affect the likelihood of
crashes.

Even more, if the weather had been snowy and the road wet or
icy, it can be estimated that with these levels of accelerations and
the low adherence conditions the incident should have degener-
ated into a loss of control.

3.3. A material crash: impact against a pole

Crashes were considered when the level of accelerations was
higher than 15 m/s2. Only one material crash was recorded during
the data collection. It corresponds to a little impact against a pole
at a very low speed during a reverse manoeuver (under 5km/h).
The longitudinal acceleration (from the crash 35G-accelerometer)
almost reached 28.5 m/s2.

3.4. Dynamic demands of genuine incidents

In order to differentiate vehicle dynamic behaviours and to clas-
sify the incidents, the criteria considered were derived from the
friction circle. They were introduced in Serre et al. (2014). The inci-
dents can be classified beyond the threshold of 6 m/s2 (or 5m/s2
or 4m/s?) for the norm of accelerations. An incident is considered
as mainly longitudinal (respectively lateral) if the absolute value
of the acceleration on the x-axis (resp. y-axis) exceeds the thresh-
old. Fig. 4 shows the distribution of the 339 incidents according to
the main dynamical demands on the vehicle in longitudinal, lateral
or combined directions. Incidents with a high/emergency braking
(resp. with a high acceleration), corresponding to a negative (resp.
positive) longitudinal acceleration, are counted in the lower (resp.
upper) part of the graph. Incidents with a positive (resp. negative)
lateral acceleration corresponding to a left (resp. right) turn are
counted in the right (resp. left) part of the graph. If the threshold is
exceeded by the combination of both longitudinal and lateral accel-
erations, the incident is considered as a combined demand (dark
parts of the graph). The circles with 4, 5 and 6 m/s? radius repre-
sent the level of acceleration beyond which an incident is triggered
if speed exceeds 100 and 80, or is lower than 80 km/h respectively.

It can be noticed that 70% of the incidents concern lateral accel-
erations (237 cases), 25% longitudinal (85) and 5% a combination



122

Table 1
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Distribution of acceleration levels in function of the type of incidents and associated average of instantaneous speed of the vehicles.

Acceleration level in
m/s? (absolute value)

Longitudinal
deceleration (braking)

Longitudinal acceleration

Left Lateral acceleration
(positive value)

Right lateral Acceleration
(negative value)

Acc. levels (%) Speed (km/h) Acc. levels (%) Speed (km/h) Acc. levels (%) Speed (km/h) Acc. levels (%) Speed (km/h)

4<Acc<5 4.9 109 15.7 119 54 109
5<Acc<6 12.2 100 7.1 95 9.6 94

6 <Acc<7 39 42 333 33 52.9 38 36.5 55

7 <Acc<8 183 31 17.1 43 31.7 55

8 <Acc<9 13.4 44 43 34 10.2 66
9<Acc<10 7.3 36 0 5.4 60

Acc>10 49 20 66.6 13 29 31 1.2 62

Total 100 100 100 100

of both (17). Among the lateral incidents, right turns represent 70%
against 30% for left turns.

The triggering acceleration is between 4 and 5m/s? in 11%
of cases, which correspond to speeds higher than 100 km/h, and
between 5 and 6 m/s2 in 9% of cases, with speeds between 80 and
100 km/h. For longitudinal triggering, speed exceeds 100 km/h for
16% of braking incidents. The 3 positive longitudinal accelerations
beyond 6 m/s? correspond to one slight collision (material crash
reported in paragraph 3.4), one pothole and one abrupt start with
wheel spin. Combined incidents are associated to specific city plan-
ning such as roundabout, or a specific manoeuvre such as a braking
in a curve.

Table 1 resumes the distribution of acceleration levels accord-
ing to this type (longitudinal/lateral, positive/negative) and gives
the average instantaneous speed according to the incident type. In
addition to this table, 17 incidents were classified as combined and
9 of them with very high dynamic values.

If 70% of lateral incidents happened in right turns, the levels of
lateral acceleration, when EMMA triggered, are higher in right turns
than in left turns. For instance lateral acceleration exceeds 7 m/s?
for 48% of incidents in right turns and only for 24% of incidents in
left turns.

The thresholds triggering for accelerations were defined also
according to the speed. Thus it was interesting to associate the lev-
els of accelerations with the instantaneous speed of the vehicle
when its dynamic parameters reached the thresholds.

From a global point of view, it can be observed that the needed
instantaneous speed to reach a lateral acceleration of 6 m/s? is
lower in “turn left” (~40km/h) than in “turn right” (~60 km/h).
It can be explained by the following hypotheses. In a right turn the
curve radius is lower than in a left turn. In addition it is possible to
increase the turning radius of left curves by cutting the path.

3.5. Road configurations

The breakdown according to the accelerations can be completed
by the repartition of incidents in function of the driving context and
type of infrastructure, in order to identify if some road configura-
tions are more risky. First the type of driving is urban or suburban
for 54% of the incidents, and rural for 46%. More precisely, the major
part of the incidents occurred on secondary roads (59%), only 5.8%
on main roads and 6.2% on highways. The 29% remaining occurred
on urban roads or byways.

Four main types of road configurations were considered:
straight road (15.7%), curve (left 13.6% or right 41.1%), intersection
(16.3%), and roundabout (14.8%).

The 55 incidents which took place in intersection can be dis-
tributed according to the type of junction. Three kinds of junction
were considered: junction in “T”, junction in “Y” and junction in
“X”. Among these 55 incidents, 23 were generated in a “X” config-
uration (41.8%) whereas 18 took place in a “Y” intersection (32.7%)

Table 2
Distribution of incidents according to the type of road infrastructure layouts (curve,
crossroad, roundabout. . .).

Road layout nb %
Braking/straight line 64 19
Curve 186 55
Right 139 41
Left 47 14
Crossroad 41 12
Turn Right 27 8
Turn Left 14 4
Roundabout 47 14
Entrance 7 2
Exit 20 6
Central Part 20 6
Total 339 100

Right = Right Curve, Left = Left Curve, Turn Right at a Crossroad, Turn Left at a Cross-
road, Entrance of a Roundabout, Exit of a Roundabout, Central Part of a Roundabout.

and 14 in a “T” junction (25.5%). 40 incidents were due to a sudden
change of direction. 28 concerned a right change (70%) while 12
concerned a left change (30%).

Table 2 provides additional knowledge about the distribution of
the 339 incidents as a function of the road layouts involved. Pure
braking actions on a straight line represent 19% of the incidents;
some of them took place at an intersection. It is found again that
the right/left curves represents 41/14% of cases, whereas turns to
right/left on crossroads are the theatre of 8/4% of incidents respec-
tively. The remaining (14%) are roundabouts, with only 2% in the
right curve entrances, 6% in the right curve exits and 6% in the
central left turns, some of them being braking. While roundabout
entrances and exits are generally transient manoeuvers, the central
parts induce generally more steady state behaviours.

The large difference between the numbers of incidents in
right/left curves (i.e. 41/14%) can mainly be explained by the fact
that the vehicles circulate on the right side of the road in France.
This point has several consequences. First, all the motorway or main
road exits are right curves, and these designs often involve high
dynamic demands on the car. And on 2 way traffic roads:

- The drivers can feel more confident to reach high lateral acceler-
ations in right curves, since the opposite lane of traffic on the left
may be used as a possible recovery area,

- Theright hand side driving offers more capabilities to increase the
curve radius of left curves by cutting the path using the opposite
lane of traffic,

- Considering a given curve, when a vehicle turns on the right, the
turning radius is slightly lower than when the vehicle turns on
the left. Consequently the lateral acceleration (equal to V2[R if
one neglects the side slip and the road banking) is slightly higher.
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4. Discussion

This research was focused on incidents and enabled the detailed
analysis of such situations, which involve high vehicle dynami-
cal solicitations. This approach allows avoiding classical problems
encountered in most of NDS studies due to the large amount of data,
like the transfer, the storage and the exploitation (Valero-Mora
et al,, 2013; Csepinszky et al., 2012).

Sometimes the data collected were insufficient to explain the
causes of incidents. The use of other tools such as cameras or feed-
back information by the drivers would enable to know the precise
context of the incidents, and consequently to better understand the
link between incidents and crashes. In some incidents, a cameraora
radar in addition to the accelerations and speed would also enable
to calculate the TTC (Time To Collision) in order to determine if
the situation can be considered as a near-crash or not. It was for
example done by Kusano et al. (2015) for drivers braking during
car following scenarios. Unfortunately, it was not possible to have
video data in this research because the technical conditions did
not permit to respect the confidentiality aspects. These conditions
are now in place for future researches. Moreover, legal constraints
(CNIL) permitted to respect rights of volunteer drivers but lead to
an EDR disabled by default. Volunteers had to opt-in by pushing a
button for each itinerary to start the recording. These constraints
induced bad consequences on the data collection: EMMA average
activation rate appeared to be only about 30%. More data would
probably have been recorded if the EDRs were activated by default.

Furthermore, experiments with a great number of vehicles
equipped would increase the probability to record some crashes.
The estimation results have shown that the vehicles fleet should
be very high to expect to record a crash with injury (if it can be
expected!). The obtained ratio is one crash with injury per 20,000
incidents. The incidents-material crash ratio in the experiment is
one material crash for 338 incidents. A previous study provides
information on this point: the collection of 89000 crash-relevant-
event data (Raksincharoensak, 2013) by 200 taxis in Japan, thanks
to front-view cameras gives a ratio of one crash (including mate-
rial) for 200 incidents. It could be interesting to get more knowledge
about the material crashes in France to have the ratio extrapolated
between all crashes, comprising material, and incidents.

The distribution of incidents according to the main demands on
the vehicle highlighted in particular the overrepresentation of inci-
dents in right curves compared to left ones, which can be mainly
explained by the fact that the vehicles circulate on the right side
of the road in France. It would be interesting to study incidents in
curves in a country were the circulation is on the left side of the
road. A study by Michel et al., 2005; in France showed on a sample
of 84 detailed losses of control that crashes were on the contrary
more frequent in left curves compared with right curves, except
for the crashes on wet road where the repartition is balanced. The
hypothesis is that the opposite lane is a good recuperation zone for
the losses of control in right curves, which allows avoiding crash.
In similar conditions crashes in left curves would not be avoided,
due to the lack of sufficient shoulder. This is especially true for
crashes involving moderate levels of acceleration. Indeed, high lev-
els of acceleration or bad conditions of road adhesion moderate
or cancel the advantage of the presence of the opposite lane. The
apparent opposition between results for incidents and for crashes
is explained by the fact they occur in a different time of the spa-
tiotemporal continuum of the event:

- Inright curves the cars reach higher dynamic demands (See para-
graphs 3.5 and 3.6), and consequently signals trigger more often,
hence the high number of incidents in right curves without crash.

- In left curves the cars do not reach high levels of acceleration
because they are quickly outside of the road, hence the num-

ber of crashes occurred. Moreover, when the drivers cut the
curve, thanks to the opposite traffic lane, the lateral accelera-
tion decreases (unless the drivers increase their speed) but this
unsafe driving behaviour can lead to a collision with an oncoming
vehicle.

5. Conclusions and perspectives

During one year of collecting data, more than 300 genuine inci-
dents and more than 1200 simple events were recorded on the
French road network with 51 vehicles equipped, representing a
high amount of data.

The results highlight the possibility of using EDR to record
events with different levels of gravity: simple events or gen-
uine incidents. Simple events involving mostly the infrastructure
could be useful especially for road managers to detect and repair
road defects. Genuine incidents, where the vehicle is subjected to
important dynamic demands, related to potentially unsafe driv-
ing situations and including emergency manoeuvres, provide some
insights about conditions in which they occur. Their analysis
enables to draw a general overview of their distribution accord-
ing to different road layouts, as well as information on the different
levels of accelerations encountered. They can be used to improve
knowledge of crash and incident mechanisms analysis. The study of
left and right curves incidents (proportions, levels of acceleration
and speed) brought interesting comparisons with crashes.

Afterwards, the classification system for genuine incidents
should be in the future as much as possible based on automatic
processing, in order to reduce the human resources dedicated to
the validation and classification of the recorded events. By the way
another study is ongoing to calculate automatically a severity index
for each incident, taking into account the levels of accelerations,
jerks and speeds, the configurations of road (curve radius...), the
use of safety systems such as ABS (Anti-lock Brake System), and the
levels of vibrations. The objective is to have areliable and automatic
classification of minor, moderate and major incidents, and to refine
the link between incidents and crashes.

Otherwise an additional vehicle dynamics investigation is
achievable from now on, with EMMA devices, since embedded cal-
culation capabilities afforded to develop an observer of sideslip
angle based on Kalman Filter. This specific development was
achieved from previous work (Doumiati et al., 2012). It will enable
to trigger an incident when the vehicle drifts without a high level
of lateral acceleration (wet or icy road, worn tyres. . .).

Further data collections on road incidents will be carried out
with a smartphone version of the EMMA device, at the level of
French Prefectures, with funding provided by the local authorities
in charge of road infrastructure.
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