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An Optimization Control Algorithm for

Containers Relocation Based on
PCNN Model
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Abstract The stockpiling state of containers is usually not in
the ideal order of the containers to be sent, so relocation of the
containers is inevitable. In order to reduce the relocation fre-
quency in the container yards, improve operational efficiency, on
the condition that the order of container withdrawal is required,
the paper regards every possible state that may be generated
when a container is being withdrawn as a node, and takes the
number of relocations plus a base as the connection weight of
the node. Then, the optimization problem for container reloca-
tion is converted into the shortest-path solution problem. The
paper brings forward a new approach to find the shortest path
based on pulse-coupled neural network, which can be used to
solve large-scale practical problem. We can easily work out the
shortest path from a source to all other target points, therefore
we have the best relocation program. The algorithm lays a solid
theoretical basis for the container intelligent control system.
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yard, intelligent control, pulse-coupled neural network (PCNN)
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Fig.1 The procedure of containers withdrawn
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Fig.4 The neuron model of shortest path problem
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Fig.5 Neurons firing map
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Table 1  The average numbers of containers relocation and average computing times of 30 randomly generated instances
ik H i IH 511 PCNN
rXh N 1 PR RE2) SR R PRI
[EEEE i1 (0.1s) EFiE S (0.1s) [EEEAS i1 (0.1s)
6 x4 20 15.21 0.15 14.35 0.18 14.30 0.17
6 X5 26 19.40 0.16 16.74 0.24 16.00 0.25
7Tx4 24 17.12 0.19 16.17 0.21 15.33 0.20
7X5 28 20.03 0.22 18.13 0.25 17.06 0.24
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