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) The rise of g-commerce, also known as quick commerce or on-demand delivery, has revolutionized the online shopping landscape. namely Imraniye and Atasehir, located in the Asian ANl PSRN o L
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) When there is an imbalance in orders, in terms of time or destination, it is often necessary to seek assistance from other drivers. analysis.
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1 Developing an exact model and employing Google OR-Tools as a metaheuristic optimization method to determine the OSP within a VRP .
scenario by incorporating the concept of transter nodes in the pick-up and delivery problems with transshipment (FDPT). . Two scenarios were examined to analyze the model's outcomes. Scenario | focused on prioritizing the model's emphasis on optimizing the
1 Considering customer nodes as potential additional sharing points to enhance the delivery system's efficiency. minimization of the duration of the longest route, while in Scenario |, the goal was to minimize the total time of two drivers’ paths.
1 Incorporating real-world scenarios by utilizing actual network topology and tratfic information. U .
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1 The methodology used to fulfill the objective of this study is twofold: R DrivRgg R S8
1 First, a mixed-integer linear programming (MILP) formulation is designed and implemented to find USP in a hypothetical scenario on a small B, {' - <1 S ' ey
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 decond, boogle OR-Tools routing solver was employed to solve the problem on a larger scale. OSP <\
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'Sy =2xz VieSH Vi binary variable it driver #qoes from point /to / Uptimal sharing plan, considering fairness between the two drivers Sharing plan focusing on minimizing the summation of delivery times
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uy =, + 1V |=Dx (= yye) Vi, jok 7 Driving Time of driver £ 3 In Scenario |, the total delivery time for all parcels amounted to b.634 seconds, with 2167 seconds for driver 1 and 4,027 seconds for
Co2C vy~ MA-yy) Vi jk W Waiting Time of driver 4at OSP driver 2. Comparatively, the summation of DT and WT decreased by |0 seconds compared to Scenario .
DCT>C, WjeV o7 Delivery Completion Time 3 However, the delivery time difterence between the two drivers is 2,360 seconds, and clearly, a balance in driving time was not achieved,
. as was the case in Scenario .
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N § A \ A Sharing poin . This paper addressed the finding of OSP for two delivery drivers, modeling it as a multi-depot open-VRP and solving it with the Google OR-
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Va —A 2N \, Tools routing solver. Dur approach addressed these key objectives:
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. u e - N parcels /-/ ---- » Delivery by . Implementing a simultaneous sharing process without the need tor physical transter nodes.
"o® et o | Driver 1 @ o | . Incorporating actual network topology and traffic considerations.
@ viiverz A Sharing points ———— Path of driver 2 @vive2 A Sharingpoint  ————» Path of driver2 V. Adding flexibility to the sharing process by considering customer nodes as additional potential sharing points.
. The model's flexibility enables users to customize parameters and coefficients for diverse objectives, whether prioritizing total delivery
Transshipment at sharing point stages of a hypothetical shared delivery process

time or minimizing driving time for drivers in ditferent scenarios.
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