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Partial-order-based relaxation of time windows

in routing optimization with stacking constraints

GAO Wenwen, WEI Chen, HU Zhihua”

( Logistics Research Center, Shanghai Maritime University, Shanghai 201306, China )

Abstract: In solving vehicle routing problems, time windows are often used to formulate the partial
order relationships between tasks, and the routing optimization model and related algorithm with time
window constraints are designed. However, time window constraint and partial order constraint are
not equivalent. In the context of stacking operations in container terminals, a relaxation method is
proposed to translate time window constraints into partial order constraints and a routing optimization
model with partial order constraints is built based on the routing optimization model with time window
constraints. Under the framework of branch and bound algorithm, the relationship between time
window constraints and partial order constraints is studied and the features of two models are
analyzed. Solomon datasets are used to do numerical analysis and the difference in the optimization
ability of two models is examined. The results show that the partial-order-based model can be solved
with better optimality, while the time-window-based model can be solved in a shorter time.
Moreover, after analyzing the effects of narrowing the time windows, a new research direction is
found to develop improved algorithms for partial-order-based model based on time-window-based

decomposition method.

Key words: vehicle routing problem; time window constraints; partial order relationship; branch and

bound algorithm; container terminal



