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Fitness Landscape Analysis of the Set Packing Problem and its Solution by GA
and PSO Metaheuristics

Farnia Zarouri, Ellips Masehian, Seyed Hesameddin Zegordi
Tarbiat Modares University, Tehran, Iran

ABSTRACT -

The Set Packing Problem (SPP) concerns with selecting a number of subsets among a given set of subsets of a reference
set such that they are mutually disjoint. SPP is an NP-hard problem that cannot be solved in polynomial time.
Therefore, in order to find good (and not necessarily optimal) solutions, metaheuristic methods are frequently used.
However, in no previous work a reliable justification has been presented for using certain metaheuristics. In this paper,
landscape analysis of the solution space of the SPP is conducted for the first time, based on which an appropriate
metaheuristics is selected and implemented. For this purpose, local search algorithm is employed for calculating some
statistical criteria and analyzing the solution space, which prescribe using population-based metaheuristics for this
problem. As a result, the Genetic and Binary Particle Swarm Optimization (BPSO) algorithms were developed.
Computational results showed that the GA presents better solutions in less time than the BPSO, which testify that it is
more appropriate for solving the Set Packing Problem.
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