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Motivation 

By technical measures one tries to increase the 
safety in the traffic whereas one understands by 
safety the avoidance of damages of the road users 
and transport goods. One distinguishes the 
passive and the active safety. By passive safety all 
measures are understood which hold a damage 
after the accident so slightly as possible and under 
active safety those which minimizes the probability 
for the occurrence of an accident. These measures 
can refer to designs of the vehicle as well as to the 
design and lay-out of a road and traffic control. 
Because generally the effect of such measures 
can be predicted not theoretically, tests with test 
persons are necessary by which the effectiveness 
and the acceptance of these measures should be 
evaluated. In most cases it is not possible to carry 
out such tests in the reality. With the vehicle 
specific measures this is often not possible for 
ethical reasons because with such tests the test 
persons would have to be brought in an objectively 
dangerous situation. With the street-referred 
measure it would be ordinarily too costly to build 
up suitable constellations. A way out from this 
dilemma is the use of virtual technologies as they 
make available the different simulation 
technologies. 

Conditions 

If in test situations to the person is shown a little bit 
which stands in connection with the application 
later given in the reality what contrasts for him, 
however, obviously with the situations actually 
experienced, always the question arises, to what 
extent such a gained judgment is relevant for 
application. However, with suitable application of 
the technology the user can have the impression 
to be a part of the virtual world and consequently 
show there a behavior which is determined by his 
everyday experience. This phenomenon is called 
presence. Presence is achieved by the so-called 
immersion factors, by the realism of the 
representation, and the readiness of the user to get 
involved in the simulated surroundings. All 
influences which favors dipping into the virtual 
world counts to the immersion factors like correct 
change of the shown pictures as a function of the 
position of the own person, additional acoustic, 
haptic,  kinesthetic and if necessary olfactory 
stimuli. The reality factors describe the correctness 
of the stimuli, so, for example, the detailed 
representation of surfaces (for example, textures 
on the street and the houses in the driving 
surroundings, petals in the shown trees, realistic 
engine noise etc.). For the correct design of these 
influence factors the knowledge about the 
resolving power of the different human senses is a 
condition. 
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Simulator technologies 

One distinguishes static and dynamic driving 
simulators. With the static driving simulators virtual 
streets and traffic situations are shown on a screen 
in which the subject can move virtually by 
operating the suitable control elements (steering 
wheel, accelerator, brake pedal, if necessary 
coupling pedal and gearshift). For the reality 
factors a considerable roll plays here how these 
control elements are formed (play console for a 
computer versus real vehicle cabin with the 
authentic control elements), the goodness of the 
representation of the scenery on the screen as well 
as the quality of the acoustic simulation of an 
engine noise. The immersion factors are 
influenced by the correct representation of the 
viewing angles, representation of the peripheral 
view, change of the view by body movements of 
the test person as well as suitable changes of the 
acoustic situation. With the dynamic driving 
simulators additionally the representation of 
kinesthetic stimuli comes to this influence. The 
technical expenditure for this is considerable and 
one does not succeed in principle in simulating 
here the real circumstances. On possibilities to 
compensate this lack with knowledge about the 
kind of human information processing is entered in 
the course. 

 

Explanatory power of driving 
simulator experiments 

Depending the quality and the technical 
expenditure of the driving simulators valid 
declarations can be made only to certain 
questions. This stands in connection with the 
different levels of the driving task. One 
distinguishes primary, secondary and tertiary 
tasks. The primary driving task divides itself again 
into the navigation task (on which way I come from 
A to B?), the guidance task (which exact course I 
put in a given traffic situation?) and the stabilization 
task (which control elements I must operate with 
which intensity to realize the course thought up by 
me?). The secondary driving tasks are those which 
arise as a function of the primary driving task (e.g., 
placing the indicator, honking, operating the wiper, 
dimming the light beam in night driving). 

Tertiary tasks have nothing to do with the real 
driving task, however, take place nevertheless 
during the drive (for example, adjusting of the air-
conditioning, operating of the radio, phoning and 
similar). While, for example, for investigations of 
the deflection by tertiary tasks often very simple 
driving simulators are enough (for example, lane 
change test) the highest demands for the primary 
driving task and with it to the movement simulation 
are to be made for an investigation of skill-based 
stabilization tasks. In the course a schema system 
is offered for the choice of the level of driving 
simulators as a function of the question. 


