APEM Advances in Production Engineering & Management
Volume 17 | Number 3 | September 2022 | pp 350-366
jeuwnal https://doi.org/10.14743 /apem2022.3.441

ISSN 1854-6250
Journal home: apem-journal.org

Original scientific paper

Last-mile delivery optimization considering the demand of
market distribution methods: A case studies using
Adaptive Large Neighborhood Search algorithm

Huang, Q.L.*>", Wang, W.J., Liang, X.J.%, Xu, L.®, Niu, X.Y.?, Yang, X.Y.°

aBeijing Jiaotong University, Shangyuan Village, Haidian District, Beijing, P.R. China
bChina Academy of Transportation Sciences, Chaoyang District, Beijing, P.R. China

ABSTRACT

ARTICLE INFO

Based on the current situation and problems of transportation "last mile"
transportation distribution, this paper establishes a path optimization model
based on user distribution methods from the perspective of market prefer-
ence for transportation distribution methods, designs an Adaptive Large
Neighborhood Search (ALNS) algorithm, and builds a user portrait based on
the solution algorithm and the construction method. Based on the solution
algorithm and the user portrait construction method, the solution scenario is
established, and the distribution route and transportation distribution meth-
od are planned based on five real location data. Through the analysis of the
solution scenarios, it can be obtained that after the optimization of the model,
the transportation distribution cost of enterprises can be reduced, and the
satisfaction of the transportation distribution service quality can be im-
proved. The higher the complaint cost, the lower the total transportation and
distribution cost, and the higher the satisfaction rate; the higher the time
window penalty cost, the higher the total distribution cost, and the lower the
satisfaction rate. Through several model comparisons, it is found that the
optimized model has obvious advantages in transportation cost and good
performance in transportation service satisfaction. To further strengthen the
promotion and application of the distribution path optimization model, coun-
termeasures are proposed in three aspects: establishing a unified end trans-
portation information service platform, increasing the investment in end
transportation path optimization, and strengthening the formulation of sup-
porting policies to realize the optimization of end distribution services.
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POVZETEK

PODATKI O CLANKU

Na podlagi trenutnega stanja in tezav, povezanih z dostavo na zadnjem kilo-
metru, je vzpostavljen model za optimizacijo distribucijske poti. Model upos-
teva uporabniske in trZne transportne distribucijske metode in oblikuje algo-
ritem prilagodljivega iskanja v veliki soseski (ALNS). Na podlagi resitve algo-
ritma in lastnosti uporabnika se za pet resni¢nih lokacij vzpostavi scenarij
resitve z distribucijsko potjo in nac¢inom transporta. Z analizo scenarijev je
mogocCe ugotoviti, da je z optimizacijo modela mogoce zmanjsati stroske dis-
tribucije in izboljSati zadovoljstvo uporabnikov s kakovostjo distribucijskih
storitev. Visji, kot so stroski zaradi pritozb, niZji so skupni stroski prevoza in
distribucije ter vi§ja je stopnja zadovoljstva; viSja, kot je kazen zaradi Sirokega
Casovnega okna za dostavo, visji so skupni stroski distribucije in niZja je stop-
nja zadovoljstva. S primerjavo ve¢ modelov je bilo ugotovljeno, da optimizira-
ni model prinasa prednosti pri stroskih prevoza in pri zadovoljstvu s storitvijo
prevoza. Za nadaljnjo krepitev promocije in uporabe modela za optimizacijo
distribucijske poti so predlagani trije ukrepi: vzpostavitev enotne platforme
za deljenje informacij o transportu, povecanje nalozb v optimizacijo kon¢ne
dostave in oblikovanje politik za uresnicitev optimizacije kon¢ne dostave.
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