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• How to model seats?
• Agent diameter significantly affects the 

evacuation process.
• Interaction with environment – high local 

density and speed reduction

• Navigating 750 mm drop – how to model it?
• Abilities significantly differing among

heterogeneous population.

• Initial positions defined by seats.
• How to randomize starting agent positions?



Variance caused by different seating positions

• Starting position in a rail car partially determines the order, in which passengers 
are exiting.

• Several initial positions are to be tested.
• Distribution of passengers of various types is important.
• How to capture it without necessity to generate positions manually?

Variance caused by uncertainty in the properties of the passengers

• Identical seats, identical composition of passenger types, yet variance in TET.
• Caused by different realization of parameter distribution.
• Significant influence in a rail-car due to cramped environment.

Variance caused by uncertainty in human behaviour

• Identical seats, identical passengers, identical boundary conditions, yet variance 
in TET.

• Caused by inherent randomness in human behavior.
• How to capture it in Pathfinder?



• Random seat
• Random parameters
• Inherent randomness

NewOcc:{

"loc":"10.3 0.3 2.085",

"OccProfile.MAXVEL":"0.9634",

"rseed":5068836496919502848,

"OccProfile.PRIORITY_LEVEL":"0.0923"

}





• Most realistic simulation – ommiting the seats, modelling seat backs as impenetrable 
obstacle or wall

• Seat positions defining potential starting positions of agents

• Heterogeneity captured by speed, diameter, and ability to overcome the jump
• Diameter associated with shoulder width

(measured before experiment)
• For agent types 

„Carrying todler“,
„With disabilities“

necessary to adjust
sqeeze factor and
reduction due to 
narrow geometries



• For design mean speed 1.19 m/s
• But even for free space mean speed 1.34 m/s
• Unrestricted movement speed of HOM passengers walking in a line in the aisle 

measured during experiment - 0.94 m/s
• Applied as desired speed for agent type „Without limitations“ SFPE relation 

turned OFF.





Type Hesitation Balance

• goto point 1 [before jump];

• wait [hesitation delay];

• goto point 2 [behind jump];

• wait [balance delay];

• goto exit any



• All potential seating positions stored in CSV file

• Initial positions generated randomly from the file

• Original (experimental) seating configuration leads to significantly shorter evacuation
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• Identified
• Issue described, some solutions suggested

• Achieved using external Python script running simulation via command line
• Enables to control three sources of randomness

• SFPE curve overestimates TET – some research on velocity-density relation in 
cramped interior would be beneficial

• Seating positions significantly affects TET (with similar importance as exit 
width) – some research on seating preferences needed




