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Pedestrian simulation taken to new level

he pace of urbanization is

speeding up. According to

a recent study by Frost &
Sullivan, around 60% of the
world’s population will be
living in cities by 2020, which
the consultancy firm forecasts

could even reach 80% in Europe.

The number of megacities with
over 10 million inhabitants
will be continuously increasing.
According to a study by the
United Nations Department of
Economic and Social Affairs/
Population Division, the world
urban population is expected
to grow at an average annual
rate of 1.8% until 2025, which,
if maintained, would lead
to a doubling of the urban
population in 39 years. This
trend poses new challenges to
our urban infrastructure, in
particular to the provision of
secure and attractive routes
and spaces for pedestrians.
Microsimulation is just
one of the techniques that will
help planners prepare for this
complex future, and recently
developed software from
PTV, VISWALK, could be
the ideal tool that will allow
them to realistically model
pedestrian behavior in this
busy urban scenario.
Pedestrian engineering
is the discipline that focuses on

Pedestrian simulation
draws on Newton
Dynamics for
inspiration

the most prevalent mode of
transport — walking. It deals
with the most dynamic element
in urban areas: pedestrians.
Unlike car drivers, lhey do

not follow strict rules; they
spontaneously stop, change
directions or make sudden
turns. Pedestrian engineering
contributes to improving
pedestrian flows in terms of
security and efficiency. To this
end, transportation planners
and engineers design routes
inside and outside buildings,
evaluate planning alternatives,
determine journey times and
develop evacuation scenarios by
using microsimulation software
in the form of PTV’s VISWALK.

Close to reality

“Our software is based on the
latest algorithms that provide
highly accurate results for
pedestrian behavior, such as
laning behavior and queuing,
cross-flow interaction, mass
evacuation as well as travel
times in train stations, sports
venues, public spaces and
airports, for example,” reveals
Dr Tobias Kretz, product
manager at PTV and a leading
expert in pedestrian simulation.
The simulation also takes
psychological aspects of
behavior into consideration that
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no other pedestrian simulation
tool can provide. “One of the
special features is dynamic
routing,” Kretz adds.
Pedestrians just as vehicle
drivers usually try to arrive at
their destination as quickly as
possible. Often the quickest
route is very similar to the
shortest route. However, there
are situations where this

is not the case — the simplest of
which is when a large group
of pedestrians walks around a
corner or could even be doing a
u-turn. “The software includes
both shortest and quickest path
routing in the simulation and
therefore models pedestrian
behavior in a highly realistic
manner,” Kretz continues.

The scientific basis

But what does ‘realistic
pedestrian behavior’ actually
mean? Something that appears
for somebody watching from
outside as collective intelligence
is inherent in pedestrian
crowds: they automatically form
stripes in corridors or create
oscillatory flows at bottlenecks.
Scientists call this type of
dynamics ‘self-organization’.
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Both physical and social
factors — which can be described
by means of the Social Force
Model (SFM) - have an impact
on the interaction between
pedestrians. The SFM
was developed at Stuttgart
University by Professor Dirk
Helbing, Department of
Sociology now at ETH Ziirich,
and Péter Molndr, now at Clark
Atlanta University, in 1995. The
pedestrian movements that are
affected by different physical
and social forces are modeled
inspired by Newton Dynamics.
One of the forces is the driving
force. Pedestrians move
purposefully as a rule, meaning
they walk at a desired speed
toward their destination
— along the shortest or quickest
path. Various elements influence
them when doing so and impose
modifications to their desired
path. Pedestrians always
maintain a kind of ‘safety
distance’ or personal space, not
only to other pedestrians but
also to obstacles, buildings or
streets. This distance usually
gets smaller with an increasing
number of pedestrians, or
if they are in a hurry.






