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Modeling and simulation of human-involved complex systems pose challenges to representing human decision
makings into logical systems because of the nondeterministic and dynamic nature of human behaviors. In
modeling perspectives, human’s activities in systems can increase uncertainty and complexity, because he or she
can potentially access all other resources within the system and change the system states. To address all of these
human involvements in the system, this research suggests applying the Finite State Automata (FSA)-based
formal modeling of human-involved systems that incorporates the ecological concept of affordances to an
evacuation simulation, so that human behavioral patterns under urgent and dynamic emergency situations can be
considered in the real-time simulation. The proposed simulation methodologies were interpreted using the ware-
house fire evacuation simulation to clarify the applicability of the proposed methodology. This research is expec-
ted to merge system engineering technologies and human factors, and come out to the new predictive modeling
methodology for disaster simulations. This research can be applied to a variety of applications such as building
layout designs and building access control systems for emergency situations.
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Figure 1. An example of a ‘person-climbing-stairs’ system(Kim et al., 2010b)
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Figure 2. FSA representation of a ‘person-climbing-stairs’ system(Kim ez al., 2010b)
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Figure 3. External and internal transitions of Affordance-FSA formalism(Kim et al., 2010b)
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Figure 4. Human Behavior Model using Affordance-based FSA
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Figure 5. Cellular FSA Model for Evacuation Simulation
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Figure 7. Simulation Model for Warehouse Fire Evacuation Problem
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