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Abstract The bicycle sharing system has the advantages of improving urban traffic travel structure and reducing traffic pollu-
tion. The relative balance of the number of bicycles at each site is very important for improving the utilization of the sharing sys-
tem.and the problem of rebalancing bicycle sharing systemis proposed. Since the problem is NP-hard one,Fdbio et al. proposed
the ILS algorithm for solving the single-vehicle and multiple-visit static bicycle rebalancing case in 2017, and obtained good re-
sults. However, the ILS algorithm has very complicated structure, and the repair operator, which consumes a lot of time, has a
good chance of generating inferior solution. To solve this problem.in this paper,a partheno-genetic algorithm based method P-
SMSBR is presented. Amore concise optimization process is designed,and decimal code is used to represent a vehicle path solu-
tion. Seven mutation operators are introduced,and elite strategy is adopted to enhance the search ability of the algorithm. A large
number of simulation and real data were adopted to test the performance of the algorithm. The experimental results indicate that
the P-SMSBR algorithm proposed in this paper has better optimization effect, which can obtain a shorter vehicle path than that
obtained by the ILS algorithm in a shorter time. In addition,the P-SMSBR algorithm shows moresignificant advantages with the
increase of the number of sites. It is an effective method for solving the single-vehicle and multiple-visit static bicycle rebalancing
problem.

Keywords Bicycle sharing system, NP hard,Partheno-genetic algorithm., Static bike rebalancing problem, Heuristic
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Table 1 Comparison of results with different cities(a=1)
R 1LS P-SMSBR
il VI Q - —
b_sol a_sol time/s b_sol a_sol time/s
Bari 13 30 14600 14640 0.61 14600 14620 0.41
Bari 13 20 15700 15760 0.53 15700 15920 0.34
Bari 13 10 20600 21170 0. 85 20600 21510 0.41
Denver 51 30 59226 61626 29.52 52654 55942 7.53
Denver 51 20 57894 65952 34.69 55736 58300 7.42
Denver 51 10 84989 88469 49. 30 75434 79228 7.97
Minneapolis 116 30 189542 198770 1170.98 176443 189587 35.33
Minneapolis 116 20 221955 237259 1216. 86 218422 234034 36. 26
Minneapolis 116 10 358662 380863 1529.49 329860 348202 43.30
#£ 2 ARBH R LE (e=3)
Table 2 Comparison of results with different cities(a=3)
ILS P-SMSBR
Eiuid vl Q - 5

b_sol a_sol time/s b_sol a_sol time/s

Bari 13 30 14600 14600 0.59 14600 14640 0. 39
Bari 13 20 15700 15700 0.54 15700 16 000 0.48
Bari 13 10 20600 21200 0. 83 20600 21760 0.42
Denver 51 30 56148 60608 30.17 51583 54649 7.41
Denver 51 20 60043 64590 33.73 55673 58759 7.41
Denver 51 10 82402 88798 49.13 74914 78947 8.35
Minneapolis 116 30 184600 195878 1241.05 175865 190663 43.94
Minneapolis 116 20 224337 237663 1454. 32 218405 233544 52.85
Minneapolis 116 10 352081 377011 1542.78 321225 348601 75.99
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