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SUMMARY AUTHOR

This article aims to provide insights into achieving situational awareness|. Kristin Muhl

basis for safe automated railway operatioAsitomation in rail transport has is Human Factorsc®@ntistat
a sgnificant influence oremployees'situational awareness (perception, the German Centre for Rail
understanding and anticipation of the situationyhich in turndepends on g:‘g;;eeiffgh gﬁi&;me
the degree of automation, task characterisation, the design of the hume ¢, 4amentals a,?d psychologica
machine interface and information contenDne decisive aspedor safe = processes of humamachine
operation is the humaitentred design of the task and workspace witl interactionsin the context of
integrated information as well as relgu training and knowledge expansion transportand future mobility
to enable appropriate situational awarene§@oodexamplesalready exisin =~ muehlk@dzsf.bund.de
railways, especially for theisualisationof relevantinformation considering

humanand organisationaiactorsand addressing automation my#t.

INTRO

The degree of automation is increasing in various applicationscantexts also in the rail sectoihis
can yield a number of benefits, such as increased safety, l@liabapability and efficiengyf automation
operates as intendedby thehuman However, it leads to greater dependencies, which negatively affects
the performance when automatioraflsor reaches its limitéBainbridge, 1983 Consequently, the
following question arisesdow canhumanautomation performancebe successfullgptimisedenabling
operation as usual?

Letusfirst look at an everyday exampleobot vacuum cleanersthose little automated helperthat
keep the dust off uslt is not uncommon to see pictures of broken robot vacuum cleaners at the bottom of
stairs ora brown trail (at best caused by moist soil) following thbot's path through the roomihy did
they (human and robot) failRor an optimal cleaning resuitpu need toknow the limits ofyour robot.
Thus, you can anticipate and create a situation (mfoweiture, put things away, etc.) in which the robot
can operate without problemdf system limits are natonsideredand the functionality of the robot is
trusted too much, poor vacuuming results can occur in the best case. In the worst case, ramming of other
objects or destruction of the robot can be the resiitis also useful to know what the robot is doing, what
it has already done and what will happen if you simply switch the robot off or move it to another location.
These aspects are related to situatioamlareness, whicban be supported biiumanmachine interfaces,
instructions and traininggs a basis fasucessful implementationn most cases, misuse of vacuum
cleaning robo$ due to poor situational awareness is not safetjtical, but merely annoying and not
purposeful. In other contexts, such as rail transport, a lack of situational awareness can ertudange
lives.

SITUATIONAL AWARENESS

Situational awareness a decisive concept in the context of safetitical domaingStanton et al., 2001)
as it isthe basis for good decisiemaking andberformance (Endsley, 199%)perators needd perceive
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and piocess relevant information, understand and anticipate thamrder to know what is going on and
what is coming nexfThemodelproposed by Endsley (1998kludingthree levels to characterise
situational awareneshkas been most widely acceptésee Fig.L
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Fig. 1Threelevel nodel ofsituation awareness adapted from Endsley (1995)

Individual factors such as experienpegconceptionr goals as well as system factors such as interface
design, complexity or automatianfluence situational awareneskiidsley, 19956With systems becoming
more and moreautomated andcomplex, certain system processes are not necessarily recognisable to
humans.Operatorsneedbe able to understand and predict the situation at any tiwlgeenthey are in
controlor serve asa fallback solution for automatio.herefore, aditional informationhasto be
communicated in a meaningful wand specific automatedystem knowledge must be reinforced
(Endsley, 1996Experience and frequent use or training also supportdbeelopment of adequate
situational awareness. Thisé@speciallythe casdf the person is rather passive most of the time (observer)
and can interveneactivelyonly rarely Loss of practical knowledge and reduced attentare the
consequencesso that mportant aspects in the situation could be overlooKgshdsley, 1996 In summary,
automation thus influences situational awareness in many ways, but if it is very well designed by taking
humanand organisationaactors into account, it can bring a considble gain iracceptancesafety and
physical relief for humans.

LEVEL ORUTOMATION

Depending on the degree of automation, the range of tasks changes and with it the situational
awareness for humangutomation can be divided into different levels, ramgifrommanual operation by
the humanto complete takeover of control without human involvememhere areseveralframeworks of
levels that can have different focuses and scopes. For example;levielrsubdivision specifically covers
control ofdecisionand action selection (Sherid&Verplank, 1978, see F2p). These levels can also be
defined separately for the different functions of information acquisition, information analysis, decision
selection and action implementation related to human inforioatprocessing when using certain
automated systems (Parasuraman et al., 2000).

Fig. 2:a) Levels of automation relating to human information processBigefidan& Verplank, 1978arasuraman et al., 20p@nd
b) gadesof automation(GoA)relating to train operation Braband, 2021, UITP, 2018).
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