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A Dynamic Simulation of Building Fire Evacuation Path Choice
Model: Cellular Automata Approach
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Abstract

Along with the economy grows up and
urban Many people have died in the fire
accident in the past few years in Taiwan.
When the fire accident happening, the
occupants, who were in the building, must to
get ride of dangerous and evacuate. So the
building must has some information about
the safe evacuation path. And this
information can reduce the dangerous in the
fire evacuation path.

This research included Celular
Automata (CA), Geographic Information
System (GIS), Network Analysis (NA) and



disaster prevention theories. We use CA
model to simulate the fire factors, and
connect the factors in a complex factors
simulation by the fire different probabilities,
pedestrian density, moving speed, human
behaviors and so on. We combine the
function of the GIS Spatial Analysis (SA),
under the disaster prevention theories, it can
simulate and present a more safe model of
PCM that near to the behavior of the really
evacuation in mankind.
The procedure of applying CA and GIS
to choice evacuation path in afire building is
summarized as follows. First, we establish
the network of path and analysis path node.
Second, we gather building information.
Applying the analysis of GIS and present the
time series changes of the region; we can
establish the Disaster Database for CA. The
Disaster Database output's data is the
foundation to decide the factor better or not
in  population. Disaster Database uses
building plan, a fire hydrant to evaluate the
building fire evacuation route. Third, we
established the node relationship of CA
calculation and the level of the weighting is
the standard of the date that is exported by
Disaster Database. The part of this research
could be divided into four parts. (i) Is to set
the population of CA operation. (ii) Is to
define the situation in the cdl. (iii) Is to
establish the law of the cell change. Fourth,
we apply GA to caculate different
evacuation path in different time series. Fifth,
we compare the NA with CA calculation, and
Establish real model to choosing building fire
evacuation path.
The goals of this research were going to
be combined CA and GIS. Those are going to
assist the decision maker to plan the variety
in the timing, and to provide people to
change according to the requirement of safety
in the circumstances. The effects of this
research were going to be expected to apply
to solve the problem in the similar building.
Keywords. Cellular Automata, Geographic
Information Systems, Building
Fire, Evacuation Path, Dynamic
Simulation
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