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Abstract

The traditional urban and rural logistics transportation often results in the lack of close circula-
tion of urban and rural goods due to problems such as high transportation costs and low trans-
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portation efficiency. To improve the efficiency of urban and rural logistics transportation and re-
duce the cost of urban and rural logistics transportation, a new model of cooperation between pas-
senger logistics enterprises has been introduced, and the operation services of passenger trans-
portation enterprises have been improved. This paper proposes a shared logistics system combin-
ing passenger transport and logistics and adopts a bi-level programming method to establish an
optimization model of a “passenger-oriented” logistics transport system. In the upper model, the
logistics company is the decision maker, and the operating income is the largest after considering
the subsidy to the passenger transport company; in the lower model, the passenger transport com-
pany is the follower, and the subsidy benefit is the largest after considering the travel fare, freight
subsidy and freight plan. Aiming at the bilevel programming model proposed in this paper, an elite
strategy-based genetic algorithm is designed to solve the upper model, and a Gurobi solver is used
to solve the lower model. Finally, this paper conducts simulation experiments to verify the feasi-
bility of the model and the effectiveness of the algorithm, to improve the shortcomings of the ur-
ban and rural logistics transportation system and provide new ideas for the urban and rural logis-
tics transportation system.
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Figure 1. The framework of the bi-level programming model
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Table 1. The cargo information

=1 EMER

HE—Fh Y IR =R
#HiE(kg) 1 3 5
AR (m?) 0.01 0.03 0.05
IEH TR R (/7N 6000 5500 5000
Table 2. The passenger information
F2 REER
F—RRE HRRE =K ST/ e
HPEREL 0.03 0.05 0.07 0.09
TETE T SRR 500 1250 1500 1750

BT RG D RN B AR St BRI RIAT SRR, EOR AR S HO T IR E, FEAES S A
DRIV, BRI BOR E B ELE 50 £ 100 K, A AE A, 8 Bk SH0k & 1A X .
RICHATZRE R, LAN SHCR B AR ORI AR S R . JE TR D8 S PR A% S i i R AR
% Maxgen 4 150 FHEER/N M O 200, Gtk fE N O 20, FESELR BT LU N, 9 0.1 S XA P, 9 0.6
A MR P, N 0.2, %45 ESEIAE— & ATHH AL Intel Core i5@2 GHz Lit5, K Python3.10.9 i&
AT LA TR, T EBAR A Gurobil0.0 FRANE NRIRR KM . %HAES Rk
RGP 258 70 0%, RALJE IR 4s g 3 f% 4 fon. B3 e Bl 2 Brbias, A
IEARIRHBAE 60 UG Ak R AT ass, MR Alis B W i AW SITE 315,759.98 TG Ji4bh, WA itk
WG 2R I8 BRI 91%, HOB I FiE W B A Kisf e AT T as, RARIEE K.

Table 3. The passenger freight scheme
T3 REBEBERR

UikyE T BRRE BRRE BERRE EHULEA S
1 0 2 1 2
2 0 1 3 1
3 2 1 0 1

Table 4. The passenger transport and passenger cargo subsidy scheme
T4 BERFETHEANMER

Uik BRRE BIORE FEIRE EHULEA izl
1 0 5.61 2 4.68 5.61
2 0 2 4.64 5.16 5.16
3 4.58 2 0 5.15 5.15
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