ANTS CAN SOLVE DIFFICULT BIN PACKING PROBLEMS
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Abstract

The bin packing problem (BPP) is a well-known NP-hard combinatorial
optimization problem which occurs in many contexts, including capital bud-
geting, scheduling and VLSI design.

In this work, an ant colony optimization approach is presented for the BPP
which is an adaptation of the Max-Min Ant System of Stuetzle and Hoos
(2000). When ant colony algorithm is combined with a simple but effective
iterated local search procedure, this was found to be competitive with the best
known solution methods for certain classes of benchmark instances.

We present results from a variety of benchmark instances due to Falkenauer
(1996), Scholl, Klein and Juergens (1997), Schwerin and Waescher (1998),
Waescher and Gau (1996) and a collection of large instances of our own devis-
ing.

It was found that the ant colony approach was competitive for a significant
number of these benchmark sets, and managed to find new optima for five
instances in the Waescher and Gau (1996) set beyond those reported by Alvim,
Glover, Ribeiro and Aliose (2002).

We will also comment on the weaknesses of the current algorithm and will
attempt to show, through experiments, how the hybrid ACO algorithm navi-
gates the solution space to find good solutions.



