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Application of Polychromatic Set in Cargo Space Allocation Modeling of
Warehouse Integrated with Storage and Distribution

YAN Jun, WANG Lu-lu, CHANG Le

(Mechatronics T&R Institute, Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT: The work aims to study the cargo space distribution of the warehouse, in order to improve the efficiency of
cargo storage and turnover in the warehouse integrated with storage and distribution. Based on the FMCG (fast moving
consumer goods) distribution center warehouse integrated with storage and distribution in northwest China, the theory of
polychromatic sets was applied to establish the cargo space information model in the proposed warehouse. Through the
simulation experiment of the established model with actual cases, the optimal partition of cargo space in the warehouse
was obtained. As a result, the waiting time of the vehicle in the warehouse based on the principle of the nearest cargo
placement and cargo partition management was simulated, and it was limited to 100 days. It was concluded that, the
waiting time for loading and unloading of vehicles in the warehouse with partitions based on the theory of polychromatic
sets was 20.84% lower than the previous unpartitioned time. The theory of polychromatic sets is used to effectively im-
prove the efficiency of cargo space optimization in the integration of storage and distribution of urban FMCG.

KEY WORDS: urban fast moving consumer goods; integrated with storage and distribution; theory of polychromatic

sets; particle swarm optimization; cargo space allocation
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Fig.2 One-side expansion of warehouse cargo space
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Tab.1 Inbound and outbound cargo characteristics table
of warehouse distribution integration center

1% /kg
1 40~50  0.4~0.5 A 4
2 30~40  0.3~0.4 B 4
3 20~30  0.2~0.3 12 C 6
4 10~20  0.1~0.2 6 D 3
510 0.1 E 3
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Fig.3 Boolean matrix of cargo space partition based on the theory of polychromatic sets
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Tab.2 Comparison of optimization results between
GA and PSO
/s
/s 1% /s /%

50 20 3748 3053 11.4 295.8 13.4
50 30 3748 3024 12.0 293.5 13.9
50 50 3748 300.2 12.5 291.7 14.3
100 20 7494 610.6 22.8 591.5 26.7

100 30 749.6 6048 240 5869  27.7 Matlab
100 50 749.6 600.4 24.9 583.4 28.5
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