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Abstract

To fully leverage the self-shifting capability of autonomous vehicles when operated by human
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drivers, this study introduces Parking Vehicle Robots (PVRs) to assist in optimizing parking space
allocation. The aim is to enhance parking space utilization, reduce overall system costs, and miti-
gate the occurrence of accidents. To address the challenge of minimizing the frequency and dis-
tance of PVR-assisted vehicle relocations, a reservation-based shared parking supply-demand
matching model is developed. This model is applicable to single parking lots or specific parking
zones, catering to the acceptable parking demands. The problem at hand is akin to a specialized
quadratic assignment problem. Recognizing the inherent complexity of this model (NP-hard), an
innovative Whale Optimization Algorithm (WOA) is crafted. Through comprehensive numerical
analysis, not only is the model's rationality established and the algorithm's efficiency demon-
strated, but the results also indicate a remarkable 20% reduction in optimized cost when com-
pared to initial outcomes from random matching. From the standpoint of addressing the prevalent
urban parking challenge, this research contributes a robust framework and approach for practical
studies in shared parking, particularly focused on human-driven vehicles.
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Table 1. Parking demand of vehicles

F 1L EWMEEFTK

v t, ent t, v t, ont £, eave
1 0 510 11 510 735
2 30 420 12 240 465
3 240 525 13 750 855
4 165 495 14 555 615
5 195 690 15 435 600
6 420 810 16 795 900
7 465 735 17 750 900
8 75 750 18 180 240
9 120 420 19 600 660
10 450 735 20 225 330
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Table 2. Opening time of sharing berths
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Figure 1. Variation of the objective values of the best individuals with the increasing generations
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