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Abstract

Collision Avoidance and Deadlock Resolution for AGVs
in an Automated Container Terminal

Jacho Kang* - Lee Choi* - Byoungho Kang* - Kwang Ryel Ryu* - Kap Hwan Kim**

In modemn automated container terminals, automated guided vehicle (AGV) systems are considered
a viable option for the horizontal transportation of containers between the stacking yard and the quayside
cranes. AGVs in a container terminal move rather freely and do not follow fixed guide paths. For an
efficient operation of such AGVs, however, a sophisticated traffic management system is required. Although
the flexible routing scheme allows us to find the shortest possible routes for each of the AGVs, it may
incur many coincidental encounters and path intersections of the AGVs, leading to collisions or deadlocks.
However, the computational cost of perfect prediction and avoidance of deadlocks is prohibitively expensive
for a real time application. In this paper, we propose a traffic control method that predicts and avoids some
simple, but at the same time the most frequently occurring, cases of deadlocks between two AGVs. More
complicated deadlock situations are not predicted ahead of time but detected and resolved after they occur.
Our method is computationally cheap and readily applicable to real time applications. The efficiency and
effectiveness of our proposed methods have been validated by simulation.

Key wonds : Automated Container Terminal; Automated Guided Vehicle (AGV); Collision Avoidance;
Deadlock Resolution

* Department of Computer Engineering, Pusan National University
** Department of Industrial Engineering, Pusan National University
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