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Evacuation Analysis for a Passenger Ship
Using a Cellular Automata Model with Group Behavior

Ju-Hwan Cha - Sol Ha - Kyu-Yeul Lee

This paper presents simulations of advance evacuation analysis using a cellular automata model for passenger behavior
in an emergency of passenger ship. The proposed cellular automata model divides the space in a uniform grid called
“cell.” Each passenger is located in a cell and moves to another cell according to a set of local rules assumed to be
associated with the individual and crowd behaviors of the passengers. To verify the usefulness of the proposed cellular
automata model, 11 tests, all of which are specified in International Maritime Organization Maritime Safety Committee/
Circulation 1238 (IMO MSC/Circ. 1238), were implemented, and it was confirmed that all the requirements of these

tests had been met.
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1. Component testing

Test 1 |Maintain set walking speed in corridor

Test 2 |Maintain set walking speed up staircase

Test 3 |Maintain set walking speed down staircase

Test 4 |Exit flow rate

Test 5 |Response time

Test 6 |Rounding corners

Test 7 |Assignment of population demographic parameters

2. Qualitative verification

Test 8 |Counterflow - two rooms connected via a corridor

Test 9 |Exit flow : crowd dissipation from a large public room

Test 10 |Exit tour allocation

Test 11 |Staircase
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