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We considered the block (container) relocation problem and the container
pre-marshalling problem in this project. The former aims to retrieve all blocks stacked in tiers
with the minimum relocation effort, and the latter aims to rearrange blocks with the minimum effort
so that they can be retrieved without any relocations in the future. We studied the problems of
minimizing total working time, considering two types of crane trajectory models and proposed exact
algorithms for them. We showed by computational experiments that hoisting up blocks only to a
sufficient height to avoid collisions drastically reduces the total working time. We have also
proposed an efficient exact algorithm for the block relocation problem to minimize the total number

of relocations.
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