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Resource allocation strategy for shared storage
based on super spatiotemporal network

ZHU Yiying, HE Shengxue

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: As a link in the logistics chain, warehousing plays a crucial role in both logistics costs and efficiency. In order to
improve the operational efficiency of warehousing, a shared warehousing resource allocation model based on the super spatiotemporal
network has been established and solved using the simulated annealing algorithm. By constructing the super spatiotemporal network
of the warehousing system, the items and action trajectories in the warehousing process are represented by nodes and arcs, which
makes the abstract problem more tangible. The shared warehousing system studied in this research can consist of one or multiple

warehouses. Therefore, the feasibility of the model is verified by an example analysis, and the optimal storage scheme is calculated

by simulated annealing algorithm, which greatly reduces the cost of the system and proves the effectiveness of the algorithm.
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Fig. 1 Open hours of shared warehouse storage locations
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Fig. 2 Open hours of shared warehouse storage locations segmented
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Fig. 3 Node network formed by storage location nodes
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Fig. 4 Connect the storage bin nodes of the same storage bin
location
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Fig. 5 Connection between storage bin nodes located in different

storage bin locations within the same warehouse
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Fig. 6 A set of relocation nodes
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Fig. 7 Connect relocation nodes to storage bin nodes
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Fig. 9 Schematic diagram of a super spatiotemporal network for

shared warehouse
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Tab. 1 Goods storage demand

v Ly start Ly end v Ly start Ly end
1 0 28 11 15 25
2 5 30 12 10 20
3 2 30 13 6 15
4 7 15 14 0 10
5 10 30 15 17 30
6 10 28 16 10 20
7 20 30 17 0 17
8 25 30 18 27 30
9 0 30 19 22 24
10 13 18 20 0 19
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Tab. 2 Available time of warehouse location in warehouse 1

p 1, stant by end p by stant Ly end
1 0 30 4 20 30
2 5 28 5 15 30
3 10 20 6 0 10
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Tab. 3 Available time of warehouse location in warehouse 2

P Ly star Ly end
1 15 30
2 5 25
3 10 30
4 0 30
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Tab. 4 Available time of warehouse location in warehouse 3

p by stant Ly end
1 0 28
2 10 30
3 0 30
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Fig. 10 Schematic diagram of storage location usage
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Fig. 11 Iteration of simulated annealing algorithm
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