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SWOV Fact sheets contain concise relevant knowledge on topics within the road safety
themes and are updated regularly. Recently updated SWOV Fact sheets can be found on
swov.nl/fact-sheets.

Intelligent transport and advanced driver assistance systems are implementations of information
and communication technology in vehicles and in the transport infrastructure to make traffic
safer, more efficient, more comfortable, more reliable and more eco-friendly.

ITS is short for Intelligent Transport Systems. A significant number of in-vehicle ITS are so-called
Advanced Driver Assistance Systems (ADAS). Part of these driver assistance systems are intended
to support drivers in their driving tasks. Examples are systems that warn drivers or intervene
when they unintentionally steer out of their lanes, do not maintain enough headway to the
vehicle in front, or drive or corner too fast. Other systems are intended to enhance driver
comfort - navigation systems for instance - while also affecting road safety.

This fact sheet is restricted to in-vehicle intelligent systems that (possibly) affect road safety.

Generally speaking, driver assistance systems have made cars safer, but their effects vary
considerably. Systems that intervene are usually more effective than systems that are restricted
to warning the driver. When assessing the effects, the possibility of a change in drivers’
behaviour (behavioural adaptation) because of the presence of a driver assistance system should
be taken into account. This implies that the hypothetical effect may, in actual fact, turn out
differently. Moreover, drivers often do not know which systems have been implemented in their
cars, which means these systems are by no means always (fully) taken advantage of.

In-vehicle ITS/ADAS should be implemented in such a way that these systems do not become a
source of distraction or confusion themselves. This calls for an appropriate and uniform design,
preferably attuned to the perceptive and cognitive abilities of older drivers. At this time, there
are no legal requirements ITS/ADAS have to comply with, although (European) recommendations
and general design principles have been established.
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1 What is meant by intelligent transport and
advanced driver assistance systems (ITS and
ADAS)?

The umbrella term ‘Intelligent Transport Systems’ (ITS) refers to the use of information and
communication technology in vehicles and/or the infrastructure to make traffic safer, more
efficient, more comfortable, more reliable and more eco-friendly.

This fact sheet is restricted to in-vehicle intelligent transport systems that (possibly) affect road
safety. This concerns stand-alone devices (‘nomadic devices’) such as a smartphones or
navigation systems, but particularly integrated devices. The latter are to be found in cars, delivery
vans, lorries and buses and — to a lesser extent — in (powered) two-wheelers. A large share of in-
vehicle ITS consists of the so-called Advanced Driver Assistance Systems (ADAS). These are to be
defined as systems that contribute to road safety by preventing collisions, or by mitigating the
severity of collisions and by assisting in the post-crash phase [1]. They support the driver by
preventing unintentional lane departure, by maintaining appropriate headway or speed, by
braking in case the driver does not do so swiftly enough or warning in the case of driver fatigue.
The way in which this is done may vary between systems and manufacturers.

Different names for systems offering the same kind of support abound. There are numerous
abbreviations for advanced driver assistance systems according to brand or implementation. This
is hard for consumers and also affects the use of these systems [2] [3]. It also makes it difficult to
determine the number of vehicles equipped with these systems (penetration rate) and what their
road safety effect is. On the American website https://mycardoeswhat.org, the 30 most
prevalent systems are each explained in a video.

2 Have ITS and ADAS made cars safer?

Generally speaking, ITS and ADAS have made cars safer, but the effect of the various systems
differs greatly. Some systems do not help at all or only slightly, while the effect of other systems
is unknown, and only a few have a significant (positive) effect on road safety. ITS and ADAS with a
significant negative effect on road safety have not been observed yet, although some systems
may lead to distraction or reduced alertness (also see the question What are possible
disadvantages of ITS and ADAS?). Systems are mainly intended to increase comfort and to
control traffic flows, and significant effects on road safety should therefore not be expected.
Nevertheless, these expectations do exist, as is the case with Adaptive Cruise Control and
navigation systems.
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By and large, autonomously intervening systems are more effective than advisory or warning
systems. This was shown in studies of the effectiveness of an advisory versus an intervening form
of intelligent speed assistance ([4], also see the question What is Intelligent Speed Adaptation
(ISA) and what effects does it have on road safety?). An example of an autonomously intervening
system is Electronic Stability Control (ESC). For each car wheel, the system measures whether the
vehicle is going in the direction the driver is steering to. In case of deviation, the car may start
skidding. By applying the brakes to individual wheels, this is prevented. Of course, this may not
always work; speeds may be too high or road surfaces too slippery. Research has shown that ESC
has a profound effect on single-vehicle crashes and a significant effect on multiple-vehicle
crashes (amongst other [5]). A conservative estimate for the Netherlands is that ESC would result
in a 30% reduction in single-vehicle crashes and a 17% reduction in fatal multiple-vehicle crashes
[6]. Since 2014, ESC has been mandatory for new cars in Europe.

Sometimes, however, a combination of systems is most effective. American research by
insurance companies [7] shows that a combination of Forward Collision Warning (FCW; warns
drivers when they do not maintain enough headway to the vehicle in front) and Autonomous
Emergency Brake (AEB; automatic braking when the driver fails to respond to the FCW signal
swiftly enough) results in a 40% reduction of injury crashes in the case of rear-end collisions,
whereas solitary FCW did not have an effect on (rear-end) injury crashes.

3 What rules and regulations do systems need to
comply with?
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Dutch vehicles need to comply with European requirements, particularly with those concerning
safety and the environment. The requirements are determined by agreement between the EU
member states, and may also involve (major) economic interests. This agreement and these
requirements lead to safer cars. A Norwegian study [8] arrives at a 4% annual reduction in
fatalities and serious injuries, but a higher reduction is also possible. Mid-May 2018, The
European Commission proposed a number of new requirements, including an advisory ISA
(intelligent speed adaptation), facilitation of an alcohol lock, detection (monitoring) of fatigue
and distraction, and an in-vehicle Event Data Recorder [9]. These proposals were based on a
study of the cost-benefit ratio of these measures [10].

EuroNCAP (European New Car Assessment Programme) was introduced in 1997 by the European
Consumers’ Organisation, including the Royal Dutch Touring Club ANWB. It contains additional
requirements to increase vehicle safety ratings. Vehicles may score up to five stars for different
elements. These elements are: driver assistance systems (‘safety assists’), the safety of car
occupants, the safety of children as car occupants, and the safety of cyclists and pedestrians.
Concerning driver assistance systems, the focus is currently on the operation and effectiveness of
intelligent seat belt reminders (SBR), speed assist (a kind of ISA), autonomous emergency brake
(AEB, works outside urban areas), and a lane support system [11]. Manufacturers make their cars
safer and appear to aspire to maximum EuroNCAP scores for (preferably) all elements. The
organisation has announced that, thanks to impact tests, 78.000 lives have been saved [12].
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4 What requirements does the ITS/ADAS design
have to meet to be safely used, by the elderly as

well?
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At this time, there are no (national and international) legal design requirements for ADAS and
other ITS. There are, however, recommendations and general design principles focusing on safe
use of ADAS/ITS. The European Commission’s recommendations about safe and efficient
information and communication systems, dating from 2008 [13], are relevant. Section 4.3 of
these recommendations sums up six groups of recommendations under the heading ‘Principles’
(overall design, installation, information presentation, interface with displays and control, system
behaviour, and information about the system) and Section 5.2 sums up usage recommendations
aimed at, for instance, employers and end-users. It would be taking things too far to mention
them all here, but the overall design objectives present an appropriate framework for these
principles. They are:

The system supports the driver and does not give rise to potentially hazardous behaviour by
the driver or other road users

The allocation of driver attention while interacting with system displays and controls remains
compatible with the attentional demand of the driving situation

The system does not distract or visually entertain the driver

The system does not present information to the driver which results in potentially hazardous
behaviour by the driver or other road users

Interfaces and interface with systems intended to be used in combination by the driver while
the vehicle is in motion are consistent and compatible

Annex 5 of a UNECE resolution dating from 2017 [14] gives information about the design
principles for ADAS. There are three categories: ADAS that inform, ADAS that warn and ADAS that
intervene (‘control systems’). The resolution only deals with the latter, divided into four sections.

The control element: the requirement that the system intervenes autonomously in case of an
inevitable crash, but that the driver may also intentionally ignore the system.

The operation: the system is enabled by default, but the driver should also be allowed to turn
it off (permanently).

The principles for communication by means of the display: this should clearly show drivers
whether the system is enabled and when they should take over full control of the vehicle.
Additional information/communication elements: elements that remind the driver to be fully
alert at all times, et cetera.

Older drivers are known to process information more slowly, to have poorer eyesight and hearing
(see the archived SWOV fact sheet The elderly and Intelligent Transport Systems (ITS)). Slower
information processing implies, among other things, that the elderly may experience some
problems if different ADAS are operational at the same time but function independently.
Alignment or choice decisions are therefore important. Eyesight and hearing impairment imply
that letters should be larger and that information should preferably be visible, audible and
tangible at the same time and that the timing of the information should be attuned to the user’s
reaction time. Since the capacities and limitations of the elderly differ greatly, customization is
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ADAS?
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the ideal solution, which intelligent systems should be able to facilitate. In addition, it is
important that ADAS applications should not only be tested by young drivers, but also by older
ones. If older drivers are able to perform a task safely and with hardly any trouble, other drivers
should be able to do so as well [15].

possible disadvantages of ITS and

The European Commission points to the following possible disadvantages of ITS and ADAS:
distraction, triggering hazardous behaviour and confusion [13]. Thus, it is unwise to set the
navigation system while driving, to have a small (navigation) screen positioned far aside from the
driving direction forcing prolonged glances away from the road, etcetera. It may also be
confusing when an intelligent speed assistant indicates an incorrect (for example temporary)
speed limit. If part of a driving task, for example changing lanes, is taken over, this should happen
in a natural way — similar to the way a human driver would operate — so as not to confuse other
road users.

A further area of concern is the ‘transfer of control’. When a system fails or does not (yet)
function in a particular situation, the driver must know that he should take over control. This
requires appropriate and timely communication with the driver (also see the design principles of
UNECE dating from 2017 [14]).

Not much is known about the (incorrect) use of systems. Studies into the effects, based on
(prevented) crashes, have been done, but these mostly concern the presence of a system. It is
usually not known whether the system was enabled nor, more importantly, how it was used. In
Naturalistic Driving studies however, drivers are followed by cameras, among other things, which
means that the way systems are used can be determined. An extensive American Naturalistic
Driving study [16] also found a sufficient number of crashes to allow saying something about the
risk of operating devices in cars. Operating of devices such as the airconditioning and the radio
occurred in, respectively, 0.56% and 2.21% of the distance travelled. Operating a system while
driving was part of the residual category of 0.83% of the distance travelled. The 4.6% risk (odds
ratio) of this residual category proved to be significantly higher than that of operating the
airconditioning (2.3) and the radio (1.9). The 4.6 risk means: 4.6 times more crashes per distance
travelled than average.

People adapt their behaviour to (changing) circumstances - a road safety measure that has been
implemented for example. This is called behavioural adaptation [17]. This implies that the
hypothetical effect of measures such as ITS/ADAS will, in actual fact, turn out differently [18].
Thus, the presence of a night vision system may tempt drivers to drive (faster) in the dark more
often than without such a system, which will (partly) annihilate the potential benefit. It is
therefore essential to monitor the actual effects and to adapt the system accordingly.
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6 How often do people use ITS/ADAS provisions in
their vehicles?
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A study among 1355 business drivers into the use of seven ITS/ADAS provisions [2] showed that
four of them were hardly ever used. An important reason for not using them is that the drivers
were not aware of their cars being equipped with these provisions. Figure 1 shows presence and
usage of the provisions.
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Figure 1. Presence of (dark blue), awareness of (pink) and usage of (yellow) ITS/ADAS for business drivers (Source: [2]).

Cruise control (1276 of 1355) and integrated navigation (750) are common systems, which is
apparent from awareness and usage: almost all respondents knew that the system was present
in their cars and indicated using it. Emergency Brake was much less familiar (267) and fewer than
half these respondents knew the system was available and ‘used’ it (in so far as ‘use’ is the
appropriate word for this autonomous system). Fewer than one in ten of the business drivers
questioned reported the presence of Lane Departure Warning, Adaptive Cruise Control, Traffic
Sign Recognition or Distance Alert. Only very few were aware of the presence of these systems in
their cars and used them. An exception was Traffic Sign Recognition, which a large majority knew
and reported having used. The researchers conclude:
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“The lack of awareness of ownership of ADAS currently appears to be the largest
bottleneck for the breakthrough of ADAS usage. [...] many drivers are not aware with
which ADAS their car is equipped. When drivers are aware of owning a specific system
they appear to be likely to use it. Even though it is not said that an increase of awareness
of ADAS ownership will result in an equal increase in ADAS usage, it is, however,
expected that stimulating awareness of ADAS ownership will result in increased ADAS
usage.”

For the systems mentioned above, the lack of awareness and usage is not that serious with
respect to road safety. The most relevant system is Emergency Brake which functions
autonomously and therefore independently of the driver. The other systems are mainly driver
comfort systems which may be expected to have only a limited effect on road safety. More
relevant is that, for business drivers, systems specifically aimed at road safety are scarce, with the
exception of Emergency Brake.

7 What is (Cooperative) Adaptive Cruise Control (C-
ACC) and what is its effect on road safety?

Adaptive, or Advanced, Cruise Control (ACC) not only maintains a steady speed as is usual with
Cruise Control, but also measures the headway or headway time to the vehicle in front. When
this headway or headway time gets too short, the car itself will reduce speed. ACC may also
respond to changes in headway time and calculate the so-called time-to-collision, or the time-to-
collision if no actions are taken. This is, in fact, similar to the principle of a Forward Collision
Warning system (FCW), different in so far as an FCW sends an alert while an ACC itself intervenes
by reducing speed.

Cooperative ACC (C-ACC) implies that the car communicates with other cars and knows whether
the cars in front of it are reducing speed. A major benefit is that traffic flow becomes more stable
and the number of shock waves is reduced. Shock waves may lead to rear-end collisions. C-ACC is
already being tested, but is not on the market yet.

ACC is a driver comfort system that in itself does not or does only slightly affect road safety. An
inventory of studies into the effects of ACC shows that an unambiguous conclusion about its
effectiveness cannot be arrived at [19]. A cost-benefit analysis [10] shows that the costs are
expected to be higher than the benefits. It is noted, however, that this ratio may change in
combination with Autonomous Emergency Brake (AEB), since a great deal of the costs will
already have been made for AEB (same technology). The combination of ACC (or FCW) and AEB
resulted in a major reduction (approximately 40%) in rear-end injury collisions; Solitary ACC only
resulted in a reduction of PDO crashes (Property Damage Only) [7].
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8 What is Intelligent Speed Adaptation (ISA) and
what effects does it have on road safety?

Intelligent Speed Adaptation (ISA) is a system that compares vehicle speed to the speed limit or
to the required speed. It informs or warns the driver, or intervenes if the driver drives too fast.
This prevents high speeds, one of the main crash factors (also see SWOV fact sheet Speed and
speed management).

ISA has become a proven technology highly recommended by other organisations including the
European Transport Safety Council [20]. In 2004, a study in 23 European countries demonstrated
ISA’s appeal: 59% supported the system, with the Netherlands scoring 51%. Among Dutch
interest groups from industry, road users, public authorities etcetera, the informative ISA
appeared to be the most popular among 18 safety provisions [22]. In 2018, the European
Commission proposed making a haptic (touch sensitive) version of ISA mandatory [9]: “It shall be
possible for the driver to feel through the accelerator pedal that the applicable speed limit is
reached or exceeded.” The effect of ISA types differs: a mandatory intervening ISA the largest
effect, an advising ISA the smallest. The effect also depends on the type of speed limit. Effects are
largest in case of dynamic limits, meaning limits that are dependent on the actual weather and
traffic conditions. Furthermore, ISA has a larger effect on the more serious crashes, as shown by
Figure 2.

ISA type Limit type

Dynamic
Mandator
X . y Variable
intervening
Dynamic
Voluntary H Fatal crashes
intervening  y3riable

M Serious crashes
(by means of

on-off-switch) ® Injury crashes

Dynamic

Advisory  Variable

0% 10% 20% 30% 40% 50% 60% 70%
Estimated effect (crash reduction)

Figure 2. Most reliable estimation of crash reduction by ISA type (mandatory intervening, voluntary intervening (driver-

select) or advisory) and speed limit (fixed, variable or dynamic) [23]
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A survey by Vlassenroot [24] among 7000 Belgian and Dutch participants found that
approximately half of them would like to have ADAS and almost all of them would like some form
of ISA. Informative ISA is preferred by 30%, the warning type by 38%, while 12% prefers the
supportive ISA and 15% the intervening ISA. The supportive type scores remarkably poorly and
Vlassenroot suspects that the participants are unsure about what the different types mean. The
haptic type proposed by the EU — which Vlassenroot would probably call ‘supportive’- is not
mandatory but goes slightly further than a mere ‘advisory’ type. Moreover, these will concern
fixed speed limits or, possibly, time-bound variable limits. For a successful introduction, a reliable
digital map containing these limits is needed. GPS positioning should be able to distinguish
between the road the driver is travelling on and adjacent roads, for instance a service road
adjacent to a motorway.

9 What is an alcohol lock and what effect does it
have on road safety?

When using an alcohol lock, the driver has to breathe into a breath analyzer, in the same way as
required during alcohol checks by the police. When the blood alcohol content is too high, the
driver will not be able to start the car. For verification, the driver also has to breathe into the
device while driving. In 2018, the European Commission proposed equipping all new cars with an
interface for fitting an alcohol lock [9]. After all, alcohol consumption by road users is still one of
the main crash factors. An alcohol lock programme would result in a 65-90% reduction of the
recidivism rate, at any rate for the duration of the programme (also see SWOV fact sheet Driving
under the influence of alcohol). When, however, an alcohol lock is combined with an extensive
programme not only dealing with the symptoms but also with the causes of the alcohol problem,
this combination may lead to permanent changes in both alcohol consumption and driver
behaviour [25] [26]. The price of an alcohol lock (programme) is rather high and this is seen as an
impediment. The EU proposal may, on account of economies of scale, lead to lower costs and will
make it easier, for employers for example, to include an alcohol lock in their company policies or
safety cultures.

10 What is Lane Departure Warning (LDW) and what
effect does it have on road safety?
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A Lane Departure Warning (LDW) system measures the distance to the lane lines and warns
drivers if they drift towards these lines too closely or too fast. The system assists in lane keeping
for example by monitoring length (axis or edge) markings by means of a camera. Good-quality
markings are essential to reliable functioning of the system. Warnings may be auditory or may be
given by means of a steering wheel signal (haptic). There are also Lane Keeping Systems (LKS),
that autonomously correct the direction of the car. Almost one third of all registered road deaths

Intelligent transport and advanced driver assistance systems (ITS and ADAS). SWOV Fact sheet, April 2019
SWOV Institute for Road Safety Research, The Hague
9of 17


https://www.swov.nl/en/node/6075
https://www.swov.nl/en/node/6075

S UIn"I SWOV Fact sheet

(2005-2009) are road shoulder crashes (see the archived SWOV fact sheet Run-off-road crashes).
An unknown share of head-on (multiple) collisions is the result of a manoeuvre by the driver to
steer back to the centre of the road but oversteering to the wrong side of the road. A system
preventing cars from veering off the road could therefore be very effective.

A study for the European Commission into the costs and benefits of new vehicle technologies
[10] concludes that making LDW for cars and delivery vehicles (category M1/N1) mandatory
should not be recommended: the costs are expected to outweigh the benefits of prevented
crashes. In various studies, positive effects of LDW are expected, but Hynd et al. [10] discuss an
American study based on field data which does not show any crash reduction. That is why the
cost/benefit calculation assumes the absence of any effect. For trucks and buses (categories
M2,3 and N2,3) Hynd et al. arrive at a slightly higher maximum effect of LDW. Jansch [27]
concludes that the effectiveness of LDW remains unclear.

In addition to the warning LDW system, there are also interventionary, redirecting Lane Keeping
Systems (LKS). For these systems, the benefits are expected to outweigh the costs [10]. These
expectations are partly based on the American study discussed by Hynd et al. [10] which indicate
a positive effect of this system in actual traffic. Hynd et al. do, however, draw attention to the
potential problem of acceptance among users.

Presumably and partly based on these findings, the European Commission has, for its new
regulations concerning type approval of motor vehicles [9], proposed making an interventionary
LKS mandatory for cars and delivery vehicles and a warning LDW system for lorries and buses.

11 How do Autonomous Emergency Brake (AEB)
systems work and what effects do they have on
road safety?

An Autonomous Emergency Brake (AEB) system is an emergency brake system that intervenes
autonomously when (after several warnings) the driver does not apply the brakes. Maximum
brake delay is applied, which means more braking force is used than the driver usually applies. In
this way, crashes may be prevented or injury severity may be mitigated on account of a lower
collision speed. Two types of AEB systems may be distinguished: a system that merely responds
to the presence of other cars and a system that also responds to the presence of cyclists and
pedestrians. The first uses radar for example, the second uses (smart) cameras.

Both the effectiveness of an AEB system [28] [29] and the cost-benefit ratio [10] are assessed
positively. A study into the effectiveness, based on crashes in several European countries,
showed a 38% reduction of rear-end collisions [30]. The European Commission has included AEB
systems in its proposals for revised type approval [9].
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AEB systems do not always work flawlessly, for instance because the software has trouble
recognizing an image or because a sensor (radar, camera) simply cannot see everything. When a
system alerts the driver or intervenes, the chances of unjustly alerting or intervening (false
positive) or unjustly not alerting or intervening (false negative) should be balanced against each
other. In the case of alerts, occasional unnecessary warnings are less serious, as long as the
system remains credible. Better one too many than one too few warnings; it is, after all, the
driver who remains in control. In case of an intervening system, groundless abrupt braking is
objectionable; it may lead to dangerous situations, especially in the presence of following traffic.
This will more likely result in the choice not to intervene when intervention was called for.
Moreover, if a system regularly makes mistakes, drivers will switch it off. Sensors and software
continuously improve however, which will decrease the number of mistakes and increase the
effectiveness of autonomous (intervening) systems in particular. To enable fully self-driving cars,
such systems should comply with very strict requirements, which means they are only expected
to arrive in a few decades [31]. Meanwhile, the improvement of existing ADAS, such as AEB
systems, may greatly increase safety.

12 What effects do navigation systems have on road

safety?
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No extensive research into the effects of navigation systems on crash risk has been done; firm
conclusion about effectiveness may therefore not be drawn (see the archived SWOV fact sheet
Safety effects of navigation systems). A survey among Dutch lease car drivers [32] showed that
the group with a navigation system had 10% less crashes for the distance travelled and claimed
5% lower costs (per crash).

Theoretically, there are both advantages and disadvantages. Better navigation implies fewer
detours and less traffic exposure. Searching is no longer necessary, which means more attention
may be paid to traffic. Drivers know when they will arrive, which leads to less stress. But if
destinations are set during driving, or if the screen is in an awkward position, distraction will in
fact increase. If drivers are directed from safe motorways to less safe secondary roads, this will
be detrimental. The same goes when the digital map is inaccurate or no longer accurate. The
share of car drivers with a navigation system is high (also see the question How often do people
use ITS/ADAS provisions in their vehicles?).

Intelligent transport and advanced driver assistance systems (ITS and ADAS). SWOV Fact sheet, April 2019
SWOV Institute for Road Safety Research, The Hague
11 of 17


https://www.swov.nl/en/node/8974

S UIn"I SWOV Fact sheet

13 How does eCall work and what effects does it
have on road safety?
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An eCall system will automatically contact the emergency number 112 immediately after a crash,
and the dispatcher will contact the occupants. In that way, the crash severity may be assessed

and the proper emergency services will be sent [33]. An EU infographic about the interoperable
EU-wide eCall explains this.

The advantage of eCall is that emergency services will generally be warned sooner when
casualties are unable to do so themselves or when there are no bystanders or other road users to
make the call. Previously, Schoon et al. [6] estimated the effect in the Netherlands to amount to
a 2% reduction in the number of fatalities and serious injuries if all cars were equipped with eCall.
This is in line with the 5 to 10 fewer road deaths expected by the Ministry of Justice and Security
[34]. The system has been mandatory for all new types/models of cars and delivery vehicles since
1 April 2018 [35]. The number of vehicles currently equipped with the system is unknown.

Schoon et al. [6] estimate that six years after the introduction of the legal requirement 48% of
the cars will have eCall.
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14 How do night vision systems work and what
effects do they have on road safety?

In poor visibility (fog, darkness), the crash risk is (much) higher. A night vision system, making use
of radar or infra-red cameras, can project an improved image on the windscreen. This system has
existed for some time (more than 15 years) in higher-end models, but has not yet penetrated the
lower-end market segment (on account of the price of the system) [10]. The usually rather small-
scale simulator studies generally show a positive effect on driving performance in the dark (for
example [36] [37]). As far as we know, and probably because of the low numbers, no research
has been done based on (prevented) crashes. According to an effect assessment for Germany
(eSafety Forum, 2005 in [10]), based on a penetration of 70%, 17.5% of the crashes between cars
and cyclists or pedestrians in conditions of poor visibility could be prevented. This amounts to
0.1% of all crashes. Moreover, there is some concern that the positive effects will, in actual
traffic, be (partly) cancelled out because of the distraction caused by the projected image, or
because of behavioural adaptation (for instance because of driving faster; also see the question
What are possible disadvantages of ITS/ADAS?) [10].

15 How do vehicle data recorders work and what
effects do they have on road safety?
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Cars record a lot of data that are read by car dealers/garages (in particular for maintenance) to
check whether there are any defects. Today, most cars are also equipped with an OBD (On Board
Diagnostics) interface which allows all kinds of information to be read by anyone. The interface is
used, for example, for connecting a so-called dongle, a device that can send data via a (mobile
phone, 4G) network. The data may be processed centrally into information that may be sent back
to the driver. So drivers can see whether and how often they brake abruptly, drive too fast, use a
lot of petrol etcetera. Employers have been using these systems for much longer, particularly in
those sectors in which safety has traditionally been very important, such as the energy sector or
chemical industry (see for example The Network of Employers for Traffic Safety NETS). After all,
on public roads their employees run the greatest risks. The measured road user behaviour is
discussed and has consequences for financial rewards for instance or, in the case of serious
offences, employees’ engagement. These services are also available to private individuals (see for
example ANWB Connected).

The effect of this kind of data recorder strongly depends on the consequences arising from
appropriate or inappropriate road behaviour, both positive consequences (fuel efficiency,
increased safety, financial rewards) and negative ones (lower/no bonus, dismissal). For example:
in 2005, for lorry drivers a 20% crash reduction was found, while for young drivers there were no
consequences and therefore no effects [38]. By contrast, a study among youngsters dating from
2017 did find large effects of feedback on behaviour measured by data recorders: a reduction of
up to and over 50% in hazardous events [39].
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The abovementioned data recorders measure daily usage. There are also data recorders that only
record data immediately prior to, during and after a crash (EDR, Event Data Recorders). Those
data are initially particularly important to know what went wrong and what measures could be
taken to prevent this kind of crash or to mitigate the consequences. The effect of an EDR on road
safety is therefore indirect: it mainly leads to more knowledge about crash factors. This
application does not affect driver behaviour itself. It might do so — but this has yet to be proven —
if there are (criminal litigation) consequences [40].
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