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Introduction Service Analysis
Research Question : Under what circumstances can autonomous vehicles The layout of fixed lockers has been determined based on the statistical
become a component of transportation systems for last-mile delivery in analysis of the packages, with an example presented in Figure 7. Based on
the future? this analysis and the dimensions of the vehicles, the locker layout has been
designed, and packages are assigned to lockers, as illustrated in Figure 8.
After the assignment, routing is performed by solving the Traveling
Salesman Problem (TSP), as shown in Figure 9.
For the flexible lockers, the layout is derived by solving the Bin Packing
Problem, with an example illustrated in Figure 10.
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: AT : : The results of the analysis showed that autonomous mobile parcel locker
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aspect is illustrated in Figure 11. The analysis also revealed that a

_ combination of low vehicle speed and long service duration leads to

AnaIyS|s of Amazon Dataset significantly poor results, while improving these factors considerably

. : . . enhances performance. These aspects are presented in Figures 12 and 13.
To investigate the research question, a real-world delivery process used by

A vzed. A £ thi VSIS | ied in Fi Additionally, the results showed that AVs with flexible lockers are
mason Was andlyzet. A SUMMary ot His anaiySs 15 preseniet in FIgHres economically justifiable, while AVs with fixed lockers are only economically

viable for small layouts. This aspect is illustrated in Figure 14.
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tocker ) Overall, autonomous mobile parcel lockers offer a promising solution to
Fig 6 : Service Scenarios of Autonomous Vehicle Delivery Systems Improve last mile delivery by increasing flexibility and reducing costs.
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