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Study on Location Routing Method for Unmanned Fresh Retailers

Under Dynamic Price Constraints

70U Xiao, SUN Weiya
( College of Business, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: “New Retail” has innovated the channel and sales model of unmanned fresh food retail. Based
on research conducted on the technical advantages of networked unmanned selling, with an online dynamic pricing
mechanism introduced, the flaw of a poor quality control and a low customer viscosity in unmanned fresh food sales
have been overcome, thus effectively reducing the overall cost of the system. Meanwhile, a hybrid trunk-and-branch
distribution model for unmanned retail of fresh goods has been constructed, with breakthroughs made in multi-objective
solution, problem decoupling, and PSO global optimization. A location path model with time windows for secondary
transportation under dynamic price constraints (2E-dPLRPTW) has been established, followed by a case study to verify
the effectiveness of the proposed method in improving the efficiency of unmanned sales of fresh goods.
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Fig. 2 Layout diagram of preset unmanned sales points in a certain area
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Table 1 Location and time window information
4’5 ABBR A i [ 7 Jike 55 1sF ]

(22.3,2.5) [0, 230.0] 0

(14.3,6.0) [0, 230.0] 0

(21.7,7.9) [0, 230.0] 0

(5.9,9.5) [0, 230.0] 0

(6.0,4.2) [0, 230.0] 0

(2.5,3.4) [46.0, 56.0] 10

(5.6,2.0) [54.0, 64.0] 10

(6.7, 1.5) [44.0, 54.0] 10

(8.7,12) [50.5, 60.5] 10

(11.3, 1.3) [36.0, 46.0] 10

(15.0,0.7) [55.0, 65.0] 10

(17.8, 1.0) [56.0, 66.0] 10

(20.7,2.5) [60.0, 70.0] 10

(16.9,2.9) [50.0, 60.0] 10

(22.9,4.1) [35.5, 45.5] 10

(20.5, 5.8) [18.0, 28.0] 10

(22.3,6.3) [15.0, 25.0] 10

(18.8,7.2) [21.0,31.0] 10

(24.1, 8.4) [18.5,28.5] 10

(20.6, 8.6) [8.0, 18.0] 10

(23.3,10.4) [20.0, 30.0] 10

(18.1, 10.6) [22.0, 32.0] 10

(20.4, 11.2) [26.0, 36.0] 10

(22.0, 14.1) [51.5, 61.5] 10

(23.5, 12.6) [48.0, 58.0] 10
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