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Matheuristic

We propose simple heuristics to acquire a workable solution fleetly. Feasible solutions
obtained from simple heuristics are improved by a destroy and repair approach for the
optimization of the primary objective, then the local search is applied to optimize the
primary and secondary objective simultaneously.

Insertion, swap, traditional 2-opt and change-satellite moves are used in the multi-start
variable neighborhood descent algorithm in local search phase. Moreover, the granular
neighbor technology, which contains the move elements that are likely to belong to good
feasible solutions, Is also involved In the local search approach. In addition, the
backtracking technology is applied to connect LV route with SAV routes exactly and

Introduction

= Parcel delivery demands are steadily increasing with the rapid development of
e-commerce.

= Traffic congestion and air pollution caused by Large trucks have become one
of the urgent problems that city managers need to solve.

= With the increase In labor costs and the restrictions on the working hours of
the delivery staff, it is very difficult for delivery companies to provide customers
with cheap, efficient and round-the-clock courier services.

From these perspectives, unmanned electric transportation becomes a good
choice for city logistics.
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Constraints:
Time window for customer node and depot

Travel distance for SAV Fig. 1. The trucks plus automated vehicles
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Priority visiting constraint at drop-off and pick-up (Large Vehicle and Small Automated
rendezvous node Vehicle: LV-SAV)

Matheuristic performance
We use simulation experiments to detect the efficiency of the algorithm, for the simplest instance(3
satellites and 15 customers), the algorithm equip with fast running speed and little error with the exact
solution. Furthermore, the matheuristic could solve the hardest instance (5 satellites and 100
customers) within 1000s.

Synchronization for LV and SAV

Exact Results and Model Comparison
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Fig 10: From LV-SAV delivery system to LV-SAV-DRONE delivery system
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