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Optimization of Ridesharing Model for Electric Vehicles Under
COVID-19 Prevention and Control

Li Yongjie, Yuan Pengcheng
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract ; During the COVID-19 epidemic prevention and control period, the safety and limitations of the online
vehicle operation model lead to difficulties in meeting the safe travel needs of residents in areas with recurring
epidemics. To realize the requirement of synergistic development of the quality of net-hailing services and envi-
ronmental benefits, the current problem of electric vehicle ridesharing is studied about the characteristics of the
COVID-19 prevention and control. Considering the heterogeneity of passengers’ own infection risk, the charac-
teristics of virus transmission, and vehicle charging, different riding strategies are adopted to identify the types of
passengers” infection risk. From the perspective of epidemic prevention and control, vehicle route constraints,
vehicle disinfection constraints, and vehicle charging constraints are established, and the total profit of the driv-
er, consisting of driver compensation, government subsidies, and vehicle operating costs, is taken as the opti-
mization objective to build a ridesharing optimization model with epidemic prevention and control characteristics.
A small-scale example is designed and solved using a Lingo18.0 solver. The analysis of the example proves the
validity of the optimization model. Meanwhile, it can provide reference for the network car operation model in the
real environment.
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Tab.1 Meaning of nodes and values of parameters in each calculation example

Instance S1 S2 S3
5-12 5-12 5-12
6-13 6-13 6-13
L " - i 7-14 7-14 7-14
ow-risk passenger pick—up and drop—
of? pointénurzbers(opD) ' 515 815
9-16 9-16
10-17
11-18
10-17 8-15
High-risk passenger pick—up and drop— 11-18 9-16
off point numbers(OD) 10-17
11-18
Disinfection stations 1D 19 .20 19.20 19.20
Charging station 1D 21.22.23 21.22.23 21.22.23
Number of low-risk passengers 7 5 3
Number of high-risk passengers 0 2 4
P o T A b A S SR 2 % S0 A& 2 90/km,
[16], e rb A 45 42 5 v v 25 B KR40 400 4 v o K N TR AC TSR i i R, AR SRS BT AT 42 A e T
¥ 14.85 kW-h, HUMIEFERF LR N 0.055 MMk 55 B AL T RS, i/l RN

kW/h, 50 BT A5 47 B s BOT AR Y LT A A S i BUAT
AR AR L, FREAE RN 3N A RE R ROR
Fe A E] S 30 min, A4 BRI 55 I K 30 min,
ALK 55 4 10 TC/km , 45545 v v i XU 3 20 R
AT RERIR 55, BEBUR AN S 100 JC/km , B AT B A

60 Vehicle waiting
18 points
S0F g 3 17 User 1 OD
40 F ” User 2 OD
1 User 3 OD
=30 61923 5. User 4 OD
20 L 9 7 12 User 5 OD
21 13 14 User 6 OD
10~ 2 10 16 User 7 OD
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Fig.1 Location map of the nodes

Charging stations
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Fig.2 Passenger drop-off and boarding time windows
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Tab.2 Value of each parameter
Parameter Value Parameter Value
z 10 yuan/km c 2 yuan/km
L 30 min a 0.1
T, 30 min g 0.02 kW/h
r 10 yuan/km K 14.85 kW-h
T 1.0 yuan/(kW-h) K", 14.85 kW-h
m 0.055 kW/h m, 3
0, 0.2 0, 0.8
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1) 25 3k 3 s AR AR A(0, 0]
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Tab.3 Example result

Number of high—

Number of high— . . Number of ~ Mileage - Power/
Instance . Vehicle Routing risk passengers
risk passengers people served  /km cerved (kW-h)
k1 1-5-12-7-14 2 3.4 0 0.42
k2 2-10-17-9-6-13-16 3 12.3 0 0.71
S1 2
k3 3 0 0 0 0
k4 4-8-11-18-15 2 7.1 0 0.7
k1 1-6-12-7-14-6-9-13-16 4 8.4 0 1.56
k2 2-10-17-19 1 7.3 1 1.3
S2 2
k3 3-11-18-19 1 8.7 1 0.7
k4 4-8-15 1 4.6 0 0.82
k1 1-9-16-20 1 8.6 1 0.56
k2 2-10-17-20 1 9.9 1 0.28
53 4 k3 3-11-18-19 1 5.1 1 0.7
k4 4-8-15-19-22-6-5-12-7- 4 16.1 1 24.54

14-13
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Tab.4 Comparison of the solution results of the

algorithms
Total Total Total Objective
Instance . . solver
constraints  variables . . value/yuan
iterations
S1 13 470 3180 8851047 516.34
S2 13 237 3263 256 830 550.12
S3 13 042 3379 3312492 75697
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S B 135
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Fig.3 Optimization results for different cases
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