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Integrated scheduling optimization of yard crane and yard truck in
ship-loading operation

CAO Peng-liang', JIANG Gui-yan'**", DU Chun-cheng', CHEN Wei-shuai'
( 1.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315211, China;
2.National Traffic Management Engineering & Technology Research Centre Ningbo University Sub-centre, Ningbo 315211, China;

3.Jiangsu Province Collaborative Innovation Center for Modern Urban Traffic Technologies, Nanjing 210000, China )

Abstract: To further reduce the berthing time of container vessels, synchronous operation of Yard Crane (YC)
and Yard Truck (YT) is mainly taken into consideration of the condition on which Quay Crane (QC) works in
different operating lines, whereby they can be combined and scheduled jointly. Based on this scheme, an
integrated scheduling optimization model of YC and YT, which aims at minimizing the total loading task
completion time, is presented by taking into account the practical constrains, such as the distraction between YCs,
loading precedence and so on. According to the complexity of the mathematical model, an improved Genetic
Algorithm (GA) with chromosome updating operation is developed to allocate YCs’ activity volume, and a
routing method is used to find the shortest driving path for YCs, and the First-Come-First-Serve rule is adopted
to schedule YTs between different operating lines dynamically. In the end, the mathematical model and
algorithm’s effectiveness are validated by experimental results.

Key words:. container terminal; loading operation; yard crane; yard truck; integrated scheduling optimization



