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SUMMARY

The introduction of electronic aids in traffic offers special opportu-
nities for alleviating tasks of both public bodies and individual road
users. However, the introduction is often problematical too. In this

	

context potential and existing applications are discussed in a functional
classification, based on the traffic safety process. Perception, deci-
sion-making and action are dealt with for each phase of the process. The
discussion gives rise to conclusions, relating to respectively the stimu-
lation of new developments, applied research, broader application, and
optimization. Finally, demands prior to instrumentation and implementa-
tion of electronics in traffic are considered, among them possibilities
and restrictions related to electronics themselves, aspects of informa-
tion transfer to and information processing by road users, and the impact
on traffic task performance.





1. INTRODUCTION

The use of electronic aids is currently growing rapidly in practically
every area of our lives, by no means least in the area of transport and
traffic. This is due mainly to the advent of integrated electronics, or
micro-electronics, which has increased the possible applications consid-
erably, while at the same time miniaturization and the drop in prices
have removed practical and economic obstacles. Particularly interesting
in this connection are the developments in the field of digital micro-
electronics: with its great processing capacity, flexible programmabili-
ty, precision and reliability it is now in principle able to tackle
functions which until now have been the exclusive province of human
operators. Ideas on the incorporation of electronics in our daily lives,
however, have remained way behind technological developments. The avail-
ability of electronic aids is often sufficient reason for their introduc-
tion. Furthermore, the society - and the authorities, acting on its be-
half - lack effective means of guiding the introduction of electronics.
This paper attempts to give a systematic account of the possible appli-
cations of electronic aids in road traffic, the current applications and
the gaps or areas where improvements could be made. The emphasis will be
on the role electronics can play in improving road safety. The problem
has accordingly been approached by way of a functional classification
based on the accident process, seen from the point of view of both road
users and the authorities. Finally, we shall look at the preconditions
for the introduction of electronics in road and traffic systems.



2. FUNCTIONAL CLASSIFICATION

The processen which take place in traffic can be classified by their
interrelations, the order in which they occur and the time they take.
Traffic is a result of people's need to take part in social, cultural and
economic activities; we shall not discuss the influence of electronics on
travel needs. The starting point for our considerations is travel behav-
iour, which comprises a number of planning processes: the choice of des-
tination, the transport mode, the route, and the timetable.
The actual performance of a planned journey involves participation in
traffic. The processes which take place here can be subdivided into two
levels of performance, a 'scenario level' and a 'script level'. The
scenario level covers the processes associated with following a route,
plotting a course and choosing a position on the road. These activities
we call traffic behaviour. The script level covers activities such as
braking and steering as a result of encounters with other road users,
discontinuities in the road course, etc. - manoeuvring behaviour.
In the phases of the traffic process we have discussed so far the road
user can still act effectively to prevent an accident. In the crash phase
itself the road user's activities play hardly any part; for the most part
he is dependent on the course of events. Electronic aids can however
still play a part in reducing the amount of damage. In the post-crash
phase electronics can be used in assisting the victims and removing the
obstacle to the traffic process.

To function in the traffic process road users must perceive, make de-
cisions and take actions, accepting a certain degree of risk, themselves
taking certain risks and dealing with risks which materialize. Risk
control is thus an integral part of their functioning. Electronic aids
can make perception, decision-making and action in the various phases of
the accident process easier for road users; they can even take over
certain tasks entirely. What has just been said about individual road
users also applies broadly to the authorities, who also have to perceive,
make decisions and take actions to enable traffic to flow as smoothly as
possible with a minimum of harmful effects (accidents, air pollution,
noise etc.). In the ensuing chapters we shall consider what part elec-
tronies can play in each phase of the accident process to alleviate the
tasks of road users and the authorities.



3. TRAVEL BEHAVIOUR

3.1. Possible applications

To begin with, electronic aids can be used to collect up-to-date infor-

mation on traffic as a whole - census data on the amount of traffic and
the modal split at a given moment and on traffic movements. The authori-
ties need data of this kind in order to make sound large-scale policy
decisions on, say, the infrastructure or mobility. Electronic computing

equipment, with the associated software, is needed to analyse large

quantities of data, and decision-aid software can assist with deci-

sion-making.

In order to balance the various interests within the traffic process

(safety, flow, comfort) against one another and to balance the interests
of traffic against interests in other fields for which the government is
responsible, the traffic census data can be linked with accident data or
data banks of other national monitoring networks, e.g. environmental

measurements. This fulfills an important information aseed on the part of
the authorities. The monitoring equipment could in theory also be used to

identify objects, although there would have to be safeguards to ensure
that there will be no interference with road users' privacy.

The picture of traffic which the government can obtain using electronic

aids for detection, data processing and analysis covers a wider area than
the individual's field of vision. By passing on this information to road
users, with or without recommendations or instructions as to behaviour,

the authorities can make road users' job of perception easier and direct-
ly influence their decisions and actions. Thus, temporary problems in

particular, with the associated risks, can be prevented or solved.
Electronic aids can intensify communication between the authorities and

road users and enable the information to be made more and more specific.

3.2. Existing applications

Data collection and processing

All the industrialized countries have set up computerized monitoring
systems to collect traffic data on a continuous basis (1). These networks
are generally sparse and usually measure only the numbers of road users,



providing only a rough idea of the major national traffic movements. In
addition, mobile or temporary monitoring systems are installed to supple-
ment the aforementioned data on the main road network: these systems pro-
vide information on specific locations, for example, or the secondary
road network. Monitoring systems, which play a part in traffic control
systems, are also occasionally added to national networks. Examples of
the parameters measured are vehicle speeds, distances between vehicles,
traffic density and the traffic mix (derived from distances between axles
or axle loads).

Automatic equipment to collect data of this kind has been available for
some time and there is a relatively large quantity of literature on
sensors and detectors, their installation, the appropriate hardware and
data-processing software (2,3,4,5,6,7,8,9,10).

Data on destination, trip motive, mode of transport, route, trip duration
and length, time and so on are generally obtained from periodic surveys
among samples of the population, sometimes supplemented by data from toll
systems.

Various countries are planning to make their monitoring networks denser
and collect more data automatically as a matter of course, in particular
the data mentioned above which at the moment are collected only from time
to time (1).

In all the countries where automatic traffic censuses are carried out na-
tionally the results are compared with accident statistics and of ten with
data on recreation, air pollution, etc.

Information transfer

In all the Western countries the authorities, and sometimes private
organizations as well, provide road users with information on special
situations concerning the roads, traffic and conditions. The factual
information is of ten combined with prognoses, recommendations or instruc-
tions. Particularly interesting are the developments in information
transfer by way of radio and viewdata.

Traffic information by radio usually operates as a self-contained system:
data obtained automatically or otherwise are collected and evaluated
centrally and broadcast via radio stations. The information is generally
broadcast periodically or at regular times on a certain station; in
urgent cases news flashes may be broadcast. So far it has been mainly



reports of national importance which have been broadcast. A number of

European countries, however, also broadcast regional traffic information

modeled on the West German 'Autofahrer Rundfunk Information' system, or

intend to do so in the near future. This enables reports to be broadcast

more quickly and selectively. In the German system FM frequencies are as-

signed to sections of the road network and indicated alongside the road.

Road users can tune to the particular frequency manually, or there are

receivers which will tune to it automatically, awake from a 'sleep

state', or override other stations. Developments are also taking place in

the field of local radio traffic information services, but these will be

dealt with in the next chapter, on traffic behaviour. Another development

in traffic information by radio is digital broadcasting of information,

which can be stored in the memory of a special receiver. This enables the

transmission time to be reduced considerably: a 90-second report, for

instance, takes only 1 or 2 seconds to transmit. Road users can then

selectively call up that information, which is relevant to their routes.

Various sources describe radio traffic information systems in detail (11,

12,13,14,15,16). These authors discuss such things as: the reliability,

accuracy and form of the information; restrictions on receiving; linking

possibilities with other sources of information; and effects on road

users' behaviour.

Experiments are taking place with viewdata in Great Britain and the

Netherlands. Subscribers can request recent information on the quickest,

shortest or most interesting route to a destination on a screen. Addi-

tional information can be provided on journey times, landmarks on the

way, etc. At the moment a road user wishing to use the information en

route has to remember it or record it on a photograph, but experiments

are in progress with tape-recorded information which can be shown again

en route.

Also worth mentioning, lastly, is an advanced electronic toll collection

system developed for Hong Kong, which should be operational in 1987 (17).

Vehicles entering the toll area are automatically identified with the aid

of detectors in the road and electronically readable number plates, and

recorded at monitoring stations. The toll charges are determined cen-

trally depending on the place and time of entry into the toll area, the

route taken and the destination. The charges are deducted from road

users' accounts automatically at regular intervals. This system is meant



to control traffic in the city centre, by means of economic pressure.

Certain elements of this system involve an encroachment on road users'
privacy.

3.3. Recommendations

The current trend in the collection of information on traffic movements

would seem to be mainly towards making the monitoring networks which are
already operational denser, and increasing the amount of data being re-
corded on a permanent basis. It is well worth asking, however, whether
this is the most efficient way of meeting the information needs of poli-

cy-makers and researchers in the field of traffic and road safety. To
answer this question properly these needs would first have to be care-

fully surveyed. Even at this stage the likelihood is that it would be
better to collect only a limited quantity of absolutely necessary basic
data permanently. The other data could be collected ad hoc from samples;
the samples should however be drawn systematically. A method of this

kind, which is increasingly being used to replace population censuses,

would make a considerable increase in ways of meeting information needs

including those in areas of government responsibility other than traffic,
and it would make for more dynamic thinking. All this could be achieved

at relatively low cost and witti relatively little effort.

The best way of passing on information at present would seem to be the

radio traffic information service, especially considering the improve-
ments in methods, usefulness and user-friendliness which it seems could
be achieved in the near future. Its use nationally is subject to various
limitations relating to information content, viz. the specific nature,

detail and selectivity of the messages. Regional radio traffic informa-

	

tion services are much less subject to these restrictions: the general

information can be supplemented with specific information on smaller

areas. Particular attention should be given to the development of a

system that broadcasts messages in compressed form which are subsequently

translated into intelligible texts by the on-board radio. This obviates

the need for long interruptions of programmes even if the number or
length of the messages increases.

It would also be possible to prefix a message with a regional code so

that messages could be received selectively and the number of transmit-



ters could remain small. In this way the information package could con-

tinue to be enlarged, both in the field of travel behaviour and in that

of local traffic behaviour. This development would require more extra-

vehicular equipment, i.e. the systems for collecting, processing and

passing on the information. Few modifications would be required of the

receiving equipment, however, which has definite practical advantages.

There has been no systematic study as yet of the ways of building up

extensive radio traffic information systems and the compatibility re-

quirements, although it is clear that the acquisition and processing of

the information would require great efforts on the part of the central

bodies.

Electronic vehicle identification offers ways of directly influencing

travel behaviour. Certain categories of vehicle or owner could for exam-

ple be denied access to certain areas (e.g. city centres) at certain

times. The identification would not have to be so detailed as in the toll

system in Hong Kong mentioned above; this would considerably reduce the

problems associated with privacy. A limited form of identification could

furthermore make it easier to obtain information on traffic. The litera-

ture examined did not in fact mention any practical applications of re-

stricted identification systems of this kind.



4. TRAFFIC BEHAVIOUR

4.1. Possible applications

At the level of traffic behaviour, electronics could help the authorities
to distribute traffic over the road network, guide traffic flows and
detect hazards; in short to control traffic. From a static local activi-
ty, traffic control could develop into a dynamic integrated system for
guiding traffic over an entire road network. With the aid of electronics
time and place-determined behaviour could be detected, processed and
taken into account in traffic control, albeit this would place consider-
able demands on the software. Integrated control could avoid problems
instead of solving them.

The information the government collects for traffic control could also be
used to help individual road users to function, providing information on
routes, recommended speeds, the state of the road surface and so on. This
information could be passed on in the form of factual announcements, re-
commendations or instructions; it would even be possibe to intervene in
the control of vehicles. Lastly, electronic aids could provide drivers

with independent information storage and data processing facilities to
ease their task of navigation. These systems could be designed so that

they can be influenced from outside.

4.2. Existing applications

Traffic control

The current applications of electronic aids in traffic control include
both detection of hazards (due to weather conditions, incidents or traf-
fic density) and guiding traffic flows on roads or over road networks.

Fog, ice and strong winds can be detected automatically (18,19,20,21,22,
23,24,25).

Incidents cause road users to execute emergency manoeuvres - braking,
suddenly changing lane, etc. At a certain traffic density, manoeuvres of
this kind are reproduced upstream, whereas downstream the traffic density
reduces and speeds increase. Automatic electronic incident detection
systems measure and analyse behaviour of this kind and are thus able to
determine the place and time of an incident. It is known that the traffic



density on certain roads reaches almost maximum capacity during rush

hours. The greater chance of congestion i ncreases the chance of inci-
dents. Consequently, systems of this kind may also be designed not only

to detect incidents but also to detect or even predict saturation of road
capacity. Of ten additional facilities are incorporated to establish the

causes of incidents, e.g. television surveillance (26,27,28,29,30,31).

The principles of incident detection systems are increasingly being

incorporated in other traffic control systems; some examples are given

below.

Ramp control

The traffic flow on a main artery can be improved by controlling traffic

on approach roads. Advanced systems are able to judge the amount of

traffic to be admitted a good distance upstream.

Queue warning

Systems of this kind make traffic approaching a queue reduce speed gra-

dually and in good time. The more advanced systems determine speeds and

traffic densities on a section of road permanently. As soon as a queue

forms somewhere, upstream road users see illuminated signs with reducing

recommended speeds.

Homogenization of the traffic flow

Where necessary, recommended speeds are indicated and overtaking is

prohibited on the basis of measurements of traffic density, speeds,
weather and light conditions, and traffic mix.

Comprehensive traffic control systems

The function of these systems is to permit traffic control in an area

under varying conditions, to achieve the greatest safety and the smooth-
est flow of traffic. They comprise various subsystems: incident and queue

detection, homogenization, ramp control, indication of poor weather

conditions and alternative routes. Some of them are linked to urban

traffic control systems. The subsystem which detects the worst condition
overrdes the others. In addition to indicating recommended speeds and

lanes, the system can also provide information on the nature of a prob-
lem. Subsystems to detect poor weather conditions are not yet completely

reliable; the warping signs still have to be switched on by human opera-
tors, as they do in the case of roadworks.



Assisting road users

In theory electronic information and communications aids to assist road
users can be divided into traffic information (including hazard warning),
route information and modification, and emergency message systems. In
practice, however, these systems are combined in various ways.
Locally relevant information collected centrally and kept up-to-date can
be provided by way of on-board radio. 'Local cellular radio', as it is
known, is used in various countries in various forms, most of them exper-
imental.

Route information systems can be divided according to design into two-way
and one-way (or semi-one-way) communications systems, and independent
systems (32,33,34,35,36). A two-way system consists of a transceiver, a
destination keyboard and a display in the vehicle, a transceiver with the
corresponding hardware in or alongside the road, and a central computer.
The driver feeds his destination into the central computer through the
keyboard. The computer determines the best route, which is then shown on
the display. The system takes account of current traffic and weather
conditions and other route requests. It can also give information on
suitable driving behaviour. Systems of this kind have been tried in the
United States, Germany and Japan (37).

A one-way or semi-one-way system consists of the components mentioned
above plus an on-board computer in the vehicle. Traffic approaching a
congestion can be distributed over alternative routes by having the
central computer send different information to the on-board computers in
turn. A system working on this principle has been designed in the Nether-
lands (38).

In the case of independent route guidance systems most of the system is
in the vehicle. Alongside the road beacons can be stationed which trans-
mit location data to the vehicle. Before starting his journey the driver
feeds his starting point and destination into the system. A map stored in
the vehicle in digital form can be shown on a display. The system deter-
mines the route and indicates the direction to take at each point where a
choice has to be made. Systems of this kind are being developed in vari-
ous countries, most of them still at an early experimental stage.
Lastly it should be noted that two advanced emergency communications
systems have been developed in Germany. One is a mobile telephone system
which uses coaxial cable antennae and relay stations. The other provides



two-way radio communication between vehicles and a central control room,
and automatic location of vehicles.

4.3. Recommendations

Hardly any evaluation of the effects of traffic control systems, par-
ticularly on road safety, has been carried out yet. Consequently it is
of ten unclear how well they perform, whether particular designs have
advantages, where improvements could and should be made, and so on.
Information on these matters could guide development research into prac-
tical applications and encourage more widespread use. Little is known yet
about the cost-benefit ratio, although considerable investments are

required to install the more advanced systems.

As regards comprehensive control systems, a strategy should be devised by
which they can be built up from subsystems and the linking facilities
should be standardized. The system can then be extended gradually with
the addition of subsystems which have proved their worth.

The various electronic systems to assist road users differ considerably
in their aims, the way they present information, the location of data

processing, and the form of communication. Examples of functions are
route information, route guidance, hazard warning, traffic control and
combinations of these. The single-function systems are limited in their
usefulness, but most are potentially capable of performing more func-
tions. The systems enable central authorities to take over decisions from
road users and prescribe their behaviour. The majority of these systems
are still at the experimental stage. Experiments involving transmission
of information as part of traffic control are few and far between since
the extravehicular equipment forms part of comprehensive control systems,
most of which are themselves still at the development stage. The informa-
tion can be given in visual or auditory form: both systems would seem to
be applicable, but more information is needed on the advantages and
disadvantages of each. The information can be collected and processed
centrally and then passed on; all the road user needs is communication

	

equipment. If on-board computers process the information, the central
authorities have fewer ways of influencing road users and there is less
flexibility.

As regards one-way and two-way communications, two-way systems provide



more scope for individualization, but this has not yet been fully ex-
plored. Special attention should be given to the possibility of locali-
zing vehicles sending out emergency calls.



5. MANOEUVRING BEHAVIOUR

5.1. Possible applications

In theory central authorities can assist road users to regulate their

speeds, follow the road and avoid undesired encounters with the aid of
electronic systems; they can even take over certain tasks from road users

entirely. The government will probably not be able to introduce systems
other than those which are independent and vehicle -linked until compre-

hensive control systems have been introduced on a large scale.

5.2. Existing applications

The existing applications are:

- cruise control;

- lateral position control;

- longitudinal guidance;

- collision avoidance systems;

- anti-locking systems;

- steering wheel movement control;

- general vehicle monitoring and warning systems.

Cruise control systems enable a predetermined speed to be maintained.
They are particularly useful on long-distance routes where there is a

speed limit in force (39,49,41).

	

A number of systems have been developed to help drivers maintain lateral

position on the road or take over the task from them. They are still at

the experimental stage. A sensor on the vehicle detects markers in or

alongside the road; the information thus obtained is passed on to the
driver or to an automatic control system.

Longitudinal guidance and car-following systems work on two different

principles: central control and control from the vehicle. Combinations

are also possible. In centrally controlled systems each vehicle is fol-

lowed from a control centre and its position set. This system requires an

extensive infrastructure in the form of detectors and communications fa-

cilities, whereas the equipment on the vehicle can be relatively sample.

In-vehicle control systems require advanced sensors and computing equip-

ment to determine and control the vehicle's position in relation to the



road and other road users. In the combined forms, sensors on the vehicle

pass on information to a control centre; on the basis of this information

and information from its own position sensors the control centre assigns

each vehicle a target position (set point control). The equipment in the

vehicle uses its own strategy to direct the vehicle to the target posi-

tion (36,42,43,44).

Collision avoidance systems reduce the risk of collision by warning the

driver in good time or automatically applying the brakes and slowing the

engine. Most of the systems, which are still experimental, use radar on

the front of the vehicle (45).

Anti-locking systems are already being used on a fairly large scale. They

ensure that the wheels keep turning during braking, making for a shorter

braking distance and better directional stability. Magnetic induction

sensors measure the speed of revolution of each wheel being braked; if a

wheel locks or slips too much the braking power on it is automatically

reduced. The system is also very useful for increasing the stability of

articulated vehicles and preventing jack-knifing (46,47,48,49).

Steering-wheel movement control operates on a speed -related basis; it

prevents a deflection from being made which is larger than the stability

of the vehicle permits. The effect can to some extent be compared with

that of modern power-assisted steering systems, whereby the higher the

speed the lesser the pover assistance.

General monitoring and warning systems keep the driver informed of the

way essential vehicle components are functioning. Systems of this kind

usually recognize different levels of urgency and adapt their warnings

accordingly.

5.3. Recommendations

Various electronic aids to manoeuvring have been developed to the point

that they could be installed as standard features: anti-locking systems,

steering-wheel movement deflection controllers and general monitoring

equipment. The first two systems in particular are useful on roads which

carry mixed traffic and would indirectly benefit the safety of non-motor-

ized traffic considerably. The systems which aim to provide one form or

another of vehicle guidance are still for the most part at the experi-

mental stage; we have not come across practical trials on a significant



scale. Nor does the literature contain detailed ideas on incorporating
them in traffic control systems, although this is possible in theory.
Apart from anti-collision systems, guidance systems restrict themselves

to assisting drivers. The possibilities of taking over dravers' tasks
should be researched further. Special attention should be paid to pos-

sible risk compensating behaviour, and the possibilities of correcting
malfunctions. Where the final decisions are taken is also a matter of

importante: if the decisions are taken centrally, the authorities have
more control over traffic than if the on-board equipment or the driver
makes the decisions. In critical situations, however, the correctness of
the decision must meet extremely high standards; this aspect requires

more study.



6. EVENTS DURING AND AFTER AN ACCIDENT

As soon as an accident is inevitable electronic aids can activate me-

chanisms to protect the vehicle occupants. Applications include the

airbag (50) and a device that pulls safety belts tight. Both devices are

activated on the basis of measurements of vehicle deceleration.

Experiments are taking place in Great Britain with a device for catching

pedestrians so that they are not thrown out in the event of a collision.
In the post-crash phase electronic aids can be used for communication; in

the first place to alert emergency services. The alarms should be con-

nected wíth central emergency systems and traffic control systems, the

latter to warn other road users in good time, prevent congestion and so

on. Electronic aids can also be used for supervising the assistance.

Speed, reliability and completeness of information play a decisive part.
In practice the communication function for road users has materialized in

roadside emergency telephones and other telephone systems. The emergency
services (ambulance, police and fire service) have already been using mo-

bile telephone systems for a long time. There is not usually any direct
link between the emergency services and the road users in the vicinity of

the accident.

Electronics can play a greater part in alerting and in emergency serv-

ices. Of special importance is apparatus that acts as a radiographic
beacon for emergency services and other road users after an accident. In

this connection the two-way communication systems with automatic location

detection of the vehicle are of great interest.



7. THE INCORPORATION OF ELECTRONIC AIDS IN TRAFFIC

Electronic systems work similarly to human perception, decision-making

and action: input, data processing and output. What input information an

electronic system requires depends on the function. In general the infor-

mation is likely to be dynamic and therefore has to be measured perma-

nently, either continuously or sampled. The correctness of the measured

data usually has to meet high standards. Examples from present-day traf-

fic - and from process industries - show that measuring presents many

problems. Furthermore, derived data of ten have to be used, causing par-

ticular complications. In short, the information required cannot by any

means always be obtained in sufficiently reliable form.

Data processing includes weighting and decision-making, which are ex-

tremely important in risk control. A good understanding of traffic is

essential to the development of the required software; this includes

knowledge of the way in which 'intelligent systems' such as humans trans-

form input into output. The results of the data processing also have to

be valid for specific cases. Numerous problems are associated with data

processing: often large quantities of data on a limited number of charac-

teristics are used. Inadequate understanding of traffic can result in the

wrong choice of characteristics, with the attendant risk of suboptimiza-

tion: solving one problem creates others. The large amount of data has to

be aggregated. If the resulting generalized picture does not allow for

exceptions, there is a danger that incorrect decisions will be taken for

particular circumstances or groups of road users. The output has to be

presented in some form or other for further use. If the user is not

human, another system, not necessarily electronic, has to be activated.

Mechanical systems are considerably slower than electronic ones, much

more subject to wear and tear, and require more maintenance. In an elec-

tronic system with mechanical components the latter limit the system as

regards speed and reliability. If the user is human, the output can

consist of information or intervention in human action. When implementing

electronic systems, allowance has to be made for the specific problems

humans have when processing information:

Problems of capacity

The human brain has only limited space available for data processing,

thus humans are inclined to choose all sorts of suboptimal solutions,

such as selective absorption of information or use of simple decision



rules. Electronic aids can in theory overcome this problem of capacity by

representing the problem in the optimum way and applying a suitable but

complex decision rule.

Problems of discrimination and interpretation

If humans have to collect and process their own information quickly, per-

ceptual quantities which hardly differ can cause problems of discrimina-

tion. If the information is relevant to several traffic processes a

problem of interpretation can occur. Electronic aids can present the

information in unmistakable and unambiguous form.

Problems of motivation

Information which is not confirmed by the road user's experience can

result in the road user ceasing to obey instructions and recommendations,

certainly in the long run. The information must therefore be recognizably

related to the reasons for its being given.

Direct intervention in human action may be designed to improve the quali-

ty of performance of tasks or to homogenize or ease performance, and can

result in a shift of tasks. Tasks can be performed consciously (cogniti-

vely) or perceptually-motorically. In the latter case, which is found

mainly in manoeuvring behaviour, information designed for conscious pro-

cessing makes less sense; facilities which directly assist human func-

tioning are more appropriate here (e.g. anti-locking or steering-wheel

movement control systems). When intervention takes place in consciously

performed tasks the possibility of a shift of tasks should certainly be

considered, with the road user taking on a more supervisory role (super-

visory control). Aspects of this are: influences on the nature and level

of attention, creativity, 'freedom', informal thinking and action, etc.

It is worth mentioning that drivers who carry out only supervisory tasks

eventually become unable to perform actions: manual operations must be

practised regularly. An excessive degree of automation makes this impos-

sible, unless systematic use is made of realistic training simulators -

as in aviation. The road user can also feel alienated from decisions

taken at a great distance from him. He is not able to make the link

between decision and data himself and must therefore just assume that the

decision is right, even if it does not look right! Experience of these

problems in aviation indicates that they are of considerable importance.

As far as road traffic is concerned, it should be added that the fact

that this more radical form of influence is usually likely to occur



temporarily, merely complicates the problem: temporary influence creates

a discrepancy not only in the nature of the driver's tasks but also - in

practice - in the nature of the traffic conditions in which he performs

them, since such influence can be expected to take place only on main
roads. The 'transition' to, say, a residential area becomes much greater

than is now the case, and more problematic. Solutions to the existing

problems are currently being developed on the lines of zoning systems:

residential, traffic and mixed areas. Obviously these applications of

electronic aids should not be introduced until they can be structurally

incorporated in solutions of this kind.
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