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Allocationand Scheduling The Rescue Units
in Natural Disasters Using Genetic and

Particle Swarm Optimization Algorithms
Sina Nayeri' , Ebrahim Asadi-Gangraj**, Saeed Emami®

Abstract
Natural disasters, such as earthquakes, tsunamis, and hurricanes cause enormous harm each year. Thus it is
necessary to have an intelligent decision support system in these disasters. To allocate and schedule res-
cue units efficiently, we develop a mix integer nonlinear programming model (MINLP) to minimize the sum of
weighted completion times of relief operations with fatigue effect consideration. After reliefto several incidents,
rescuers become tired and need more time to relief the remaining incidents assigned to them. Because of the com-
plexity of the candidate problem, finding the optimal solution for this complicated problem in a reasonable time
using exact optimization tools is very time -consuming; thus, two meta-heuristics, Genetic algorithm (GA)and
Enhanced particle swarm optimization (EPSO) are proposed to solve the candidate problem. The experimental
results show that the GA has better performance in CPU time criteria and the EPSO generates better solutions for
entire test problems.
Keywords: Natural disaster management, Allocation & scheduling, Fatigue effect, unrelated parallel machine
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. Multi travelling salesman problem
. Recovery
. Mathematical modeling
. Genetic algorithm

1

2

3

4

5. Swap
6. Inversion

7. Enhanced Particle Swarm Optimization
8. Signal-to-noise

9. Smaller-is-better

10. Larger-is-better

11. Nominal-is-better

12. Percentage relative error

13. Relative percentage deviation
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