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Abstract

The combination of import and export containers at the Bangkok harbor is
1,113,756 containers in 1998 and extremly increasing to 1,318,403 containters in 2004.
Therefore, an optimizing heuristic for arrangement a set of rectangular packages (boxes)
into a container aiming to reduce container rental and time usage for shipping is very
important. In this thesis, Genetic Algorithms {GA) were studied and customized for
solving the container packing problem. The objectives of the research were to
investigate: 1) the appropriate setting for GA parameters (population size/number of
generation and probabilities of crossover and mutation); 2) genetic operations (crossover |
and mutation opearations); 3) types of selection scheme; 4) the sequence and
arrangement of boxes which were separated by 2 types (genetic random arrange and
genetic smart arrange); 5) the heuristics for arrangement which were separated by 2
types (Guillotine cutting approach and Wall building approach); and 6) performace and
time usage of simple GA (SGA) and modified GA (MGA).

A series of experimental results suggested that

1. Probabilities of crossover and mutation excepted a combination of population
size/number of generations were statistically significant with a 95% confident interval.
The appropriate settings of these factors for container packing problem were 0.5, 0.15

and 200/200 respectively.



2. Only mutation operation was statistically significant but crossover operation
was not. The appropriate types of these genetic operators for containter packing
problem were enhanced two operations random swap and cycling crossover.

3. Percentage of keeping elite chromsome was statistically significant. The
experimetal analysis suggested that 75% was an appropriate setting for this factor. It
was also found that a selection scheme was statistically significant and elitist strategy at
75% was the most suitable for container packing problem. |

4, The factor of sequence and arrangement was statistically significant. The
experimental analysis suggested that GA integrated with smart arrangement based on
highest item produced best results.

5. Heuristics for arrangement were statistically significant. The appropriate type
of this factor was Wall building approach.

6. MGA was outperforming SGA in term of quallity of the results. However, the
complexity of MGA as the reason that the execute time from SGA are faster than MGA

does.





