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Review on mothership-vehicle collaborative routing problem

LI Yan-tongl, ZHANG Chuang?f, TANG Lian-hua®

(1. School of Maritime Economics and Management, Dalian Maritime University, Dalian 116026, China; 2. School of
Equipment Management and Support, Engineering University of PAP, Xi’an 710086, China; 3. Logistics Engineering
College, Shanghai Maritime University, Shanghai 201306, China)

Abstract: As a new and complex combinatorial optimization problem, the mothership-vehicle collaborative routing
problem (MVCRP) has received increasing attention and study from many scholars in recent years. This paper discusses
the concept and connotation of the MVCRP, analyzes its main differences from the truck-drone collaborative routing
problem, and describes its typical application scenarios in maritime cruise supervision and law enforcement, offshore
facility inspection, ship emission detection, and search-and-rescue activities. Based on the mapping relationship formed
by the number of motherships and vahicels, this paper provides a systematic overview of the overall research status of the
problem and introduces current models and solution methods. Furthermore, we introduce a new mixed-integer second-
order conic programming model for a new variant, where multiple motherships, each equipped with a loaded vehicle,
are used to perform oil facility inspection. Finally, the paper provides prospects for future research directions on the
MVCRP from multiple perspectives including time windows, multiple ports, variable speeds, multiple journeys for one
mothership, targets with complex shapes, and uncertainties.

Keywords: mothership-vehicle; collaborative routing problem; mixed-integer second-order conic programming; mixed-

integer linear programming; heuristic algorithm; exact algorithm
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