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Abstract - An important operational goal of a container terminal is to maximize the efliciency of the operation of quay cranes (QCs) that
load and/or unload containers onto and from vessels. While the maximization of the efficiency of the QC operation requires minimizing
the delay of yard tractors (YT) that transport containers between the storage yard and QCs, the delay is offen inevitable because of traflic
congestion. In this paper, we propose a method for learning a model that predicts traflic speed in a terminal using only YT operation
data, even though the YT traflic 1s mixed with that of external trucks. Without any intormation on external truck trafiic, we could still
make a reasonable traflic forecast because the YT operation data contains information on the YT routes in the near fiture. The results
of simulation experiments showed that the model learned by the proposed method could predict trafiic speed with significant accuracy.
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Table 1 Features used for traffic speed prediction

Feature Description
(zgi;lrzlga;lrty 1 if True, 0 otherwise
Type l?nfktarget Intsfg?s;gcltjiton 1 if True, 0 otherwise
Inte;slircltion 1 if True, O otherwise

Recent speeds Time interval Average speed in each

on target link T, ~ Ty time interval
Target time k if prediction is
interval for - targeted for time
prediction interval T}
Target link Density in each time

interval

Sum of the densities
on conflict links in
each time interval

Densities in 7;, | Conflict link

T, Tir1 on the

links in the Sum of the densities
routes that are Upstream link on upstream links in
already each time interval
determined

Sum of capacity

Downstream margins on
link downstream links in
each time interval
Target link Density in each time

interval

Sum of the densities
on conflict links in
each time interval

e Conflict link
Densities in T,

Tk—l, Tk+1 on the
links in the
routes that are
still uncertain

Sum of the densities
on upstream links in
each time interval

Upstream link

Sum of capacity

Downstream margins on

link downstream links in

each time interval
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Table 2 Ranking performance on data pairs taken from different speed intervals

1 2 3 4 5 6 7 8 9 10
1 572% | 73.5% | 83.5% | 87.1% | 90.4% | 91.9% | 93.3% | 95.0% [ 94.9% | 96.1%
2 73.5% | 56.1% | 64.8% | 71.2% | 784% | 79.5% | 83.9% | 86.8% | 88.4% | 90.2%
3 83.5% | 64.8% | 54.1% | 57.2% | 65.8% | 69.1% | 74.7% | 78.8% | 82.0% | 84.3%
4 87.1% | 71.2% | 572% | 50.3% | 58.7% | 62.7% | 69.2% | 72.9% | 76.4% | 80.0%
5 90.4% | 78.4% | 65.8% | 58.7% | 53.5% | 543% | 61.6% | 66.2% | 70.0% | 73.0%
6 91.9% | 79.5% | 69.1% | 62.7% | 54.3% | 53.3% | 582% | 62.5% | 67.0% | 71.3%
7 933% | 83.9% | 74.7% | 69.2% | 61.6% | 582% | 51.9% | 54.9% | 58.4% | 64.5%
8 95.0% | 86.8% | 78.8% | 72.9% | 66.2% | 62.5% | 54.9% | 51.4% | 53.6% | 59.3%
9 94.9% | 88.4% | 82.0% | 76.4% | 70.0% | 67.0% | 58.4% | 53.6% | 51.0% | 55.1%
10 96.1% | 90.2% | 84.3% | 80.0% | 73.0% | 71.3% | 64.5% | 59.3% | 55.1% | 53.3%
7hE AR 103] 9] AlEHoldS FEl A AeErt FEE = 7
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