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Real Demand Prediction Method of Shared Bike Based on LSTM

ZHOU Yu, ZHANG Meng-die
( College of Economics and Management, Inner Mongolia University, Hohhot 010021, China)

[ Abstract |

with fixed piles leads to unbalanced demand in time and space, and even the difficulty in renting a bike, which cannot meet the user

Shared bikes represent a crucial component of urban transportation. The randomness of user demand for shared bikes

demand during peak hours. Therefore, high-frequency users frequently travel to nearby stations to rent a bike for serving, which means
that there are implicit demands. As for the hidden demand, firstly, the state changes of the site were described by the rental number
and the return number, and the critical state of the reference site was determined by mining the user travel conditions of nearby sites.
The hidden demand of the site was determined based on the site state change diagram and the demand judgment model. Then, accord-
ing to the real needs of the site, the long short-term memory (LSTM) network prediction model was established, and the regional sched-
uling model of shared bicycles based on the real needs was established. The model takes the cost minimization as the goal, and obtains
the path with minimum scheduling cost through genetic algorithm, which provides a reference for balanced scheduling based on real de-
mand. The results demonstrate that, when transportation costs are similar, the scheduling method under real demand can alleviate the
problem of users’ difficulty in renting a bike, thereby reducing the loss of high-frequency users.

[ Keywords] shared bike; demand forecasting; implicit needs; long short-term memory; scheduling optimization
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Fig. 1  Analysis process of real demand
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Fig. 3 Continuous change of the Golden Mall station
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Table 6 Demand of stations
F5 AR ABER X/ () ARER Y/ (°) HwskeE BHTSRE A UEEA
1 T B 111.755 426 40.848 119 -10 -4 P
2 WHE L HET 111.739 961 40. 846 132 12 5 A
3 Uiy 111.740 818 40.844 128 13 8 WA
4 E BB 111.704 874 40. 835 108 -4 -1 P HS
5 G 111.695 257 40. 830 810 -3 -4 T
6 NS I e 111.690 564 40.841 826 5 3 A
7 L RYREAT| 111.717 505 40. 847 953 -6 -4 P
8 L] 111.695 671 40. 858 265 10 7 A
9 L IEES: 111.680 633 40. 857 369 12 9 WA
10 DA 111.699 330 40. 847 253 -2 -2 P H
11 & Mo 111. 647 486 40. 859 091 3 1 A
12 N SE T TR AR 111.686 330 40.833 154 1 1 WA
13 AT 111.721 371 40. 845 575 3 0 WA
14 FFIT AL 111. 690 902 40.829 282 11 7 A
15 LT BT B 111.697 413 40.833 613 -2 -1 P
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A AT A B ok i, TRA 8 A 31 H M, MR HE Table 8 Parameter of the genetic algorithm
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Table 7 Parameter of the objective function
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Table 9 Scheduling results
PHRE B B 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16
ALES 22; 3?) 282 264 179 118 202 155 z 1(;1 . ) 44 51 zlt 5l 5
SR ﬂﬁ;r; 0 -10 3 -2 10 12 -6 1 13 3 -3 -2 12 5 -4 11
B it 43 53 50 52 42 30 36 35 2 19 22 24 12 7 11 0
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Table 10 Comparison of scheduling results
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