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Constrained k—-means combined with greedy algorithm for solving the
multi—vehicle type soft time window oil collection vehicle routing problem

LIU Doudou', WANG Wenfa*,XU Chun®

(1.Business School, Xi’an Innovation College of Yan’an University, Xi’an 710100
2.Department of Computer Science, Yan’an University, Yan’an 716000, China)

Abstract: Aiming at the deficiencies of existing Vehicle Routing Problem (VRP) algorithms in addressing the oil-
gathering vehicle scheduling problem with time windows, multiple vehicle types and multi—dimensional costs in oil
production plants, a phased multi-objective hybrid algorithm combining constrained k—means and the greedy
algorithm is proposed. A mixed integer programming model is established by comprehensively considering all
indicators that constitute the oil-gathering transportation cost. The greedy algorithm integrated with vehicle load
constraints is applied to partition the set of oil wells to obtain the initial clustering sub—clusters and the number of
vehicles required for oil gathering. A multi—factor weighted composite distance is defined and the constrained k-
means algorithm is adopted to divide the oil well set into sub—clusters through dual-objective iteration following the
principle of “constraint priority + cost minimization” , the greedy algorithm is employed to optimize the driving
routes of oil-gathering vehicles within each oil well sub—cluster, and based on the two—stage and three-layer
strategy encompassing cluster partitioning, route optimization and global refinement, the number of oil-gathering
vehicles and the total cost are minimized on the premise of satisfying all constraints. The application of this
algorithm in the oil-gathering business of a certain oil production plant shows that the daily number of oil well visits
has decreased by nearly 18.28%, which significantly improves production efficiency and economic benefits.
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