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Abstract

Aiming at the problem of unbalanced vehicle allocation and low service quality among public bi-
cycle stations, this paper proposes an optimization method of bicycle quantity allocation based on
service quality. Based on the principle of random walk of double reflective wall, a probability cal-
culation method is constructed to measure the customer’s failure in the process of renting and re-
turning the car. Different calculation methods are given for the single period and multi-period si-
multaneous Poisson processes. Finally, based on the sensitivity analysis of the number of arrivals,
the ratio of the number of people renting a car to returning the car, and the size of the station,
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some suggestions on the configuration of the bicycle are given. It provides a reference for opti-
mizing the number and configuration of urban public bicycle stations.
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Figure 1. Random walk with two reflective walls
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Table 2. Analysis of the impact of the number of people borrowing and returning cars

= 2. [EEE AW SR

ISYNE 4 fEIEE NE SR AT k2545 2 26 MR& R (N)
A=7 A=4, u=3 11 0.0002 0.002
A=14 A=8, u=6 12 0.0047 0.066
A=28 A=16, u=12 16 0.0192 0.536
A=56 A=32, u=24 20 0.0365 2.045
A=112 A=64, u=48 20 0.1018 11.396
0.25
02 4—=
~ .
N
M 0.15 - -~ 0@0@0@0@ooo oo oo e = =
¥ ___‘_"“\-e — A=4,02=3
B S . e~ - — — M=8\2=6
¥ o1 \ ~ L e
= N\ ~ . A1=16,A2=12
~ 0 — = . M= =
0.05 \ N A1=32,2=24
N\ < = — . -A1=64,\2=48
o L Cee... S g

01234567891011121314151617181920  Zfgf ik

Figure 2. Service loss rate for a single period of time at a single site
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Table 3. Analysis of the impact of the proportion of people borrowing and returning cars
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Figure 3. Service loss rate of different vehicle parameter ratios
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Table 4. Analysis of the best vehicle configuration in each period
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Figure 4. The cumulative number of service losses in each period
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