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ABSTRACT

In a port terminal, containers are stored and transshipped by yard tractors and crane vehicles. For operation efficiency of the terminal,
location information of these vehicles is an essential factor. However, most of port terminals try to estimate location of these assets using
indirect methods such as event tracking of shipping or unshipping containers. Because these kinds of events are rarely occurred, location of the
event includes seriously locating error compared to a real location of vehicle. In this paper, we propose a real-time asset tracking system to
obtain accurate and reliable location of terminal assets. The proposed system overcomes a location estimation error caused by container stacks
which interrupt wireless communication. In order to mitigate uncertainty and increase accuracy of location estimation, we designed hardwares
and multi-step locating system to resolve additional preblems. We implemented system components, and installed these at a port environment
for evaluation. The result shows superiority of the system that the accuracy is approximately 5.87 meters (CEP).
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Table. 1 Results of location measuring in the terminal

AA | 2&4m) | YA | eAm) | YA | 2AHm)
1 452 11 8.71 21 9.75
2 3.15 12 225 22 727
3 1.70 13 8.58 23 1.99
4 6.80 14 8.88 24 2.04
5 7.84 15 448 25 4.16
6 8.21 16 7.47 26 9.01
7 2.83 17 9.52 27 2.99
8 8.11 18 9.76 28 8.85
9 7.93 19 497 29 6.29
10 7.65 20 9.53 30 9.44
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Fig. 10 The measuring result of vehicle trajectory
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