LI T K F F IR, 2020, 43(6): 823-830
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j.issn.1673—3851(n).2020. 06.012

ETUHESHFREZNETECH
ZHEFIRREAL

B %,EEN

(T I RFHARE B FHEH F R A4M 310018)

H B AHANFALTECHAAPTXENHFRAF L Z R ZAX P, @3 5L 2R P oHEaFrRe,
FRERHBEAXELTREGDFPRENDATRAZZHRA, ;élma?@’mkﬂmmd A BARARZHRE, EiFEE
FREEGEBE IINEELEPHEFIIIGHFLESTARMZ HEIMBREF FH R, & —Fr ot
RS BETHLERRMBZERY, AEREPCN VNACHARA A S ERA L ERITRiE. FHZHEES GA
Fo PSO AP A L ik AT WA, SRS R A . B A R EA SRR e KM E . L= KA AR EF
9 M ik AF Ak B 1) AR AL PR 5B A 21, 24‘24. TV 26. TV R A AR O F A A S R S 09 MR AR AR, T R
F & v kA Lk

KEIR: FAEHAEL = ERBARN;FTECH AL REETHLE

hES%EE. TP391 XEFRERD: A XEHS: 1673-3851 (2020) 11-0823-08

Three-dimensional picking path planning in VNA warehouse based

on improved hybrid particle swarm optimization
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(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: The three-dimensional path planning problem of forklift picking operation in the very
narrow aisle (VNA) dense warehousing system was studied. By analyzing the picking operation process in
the system, a mathematical model with the objective of minimizing picking operation time was established
with consideration of dynamic speed change and capacity limitation in the actual movement characteristics
of the picking forklift. Based on the standard particle swarm optimization algorithm, variation cross
mechanism in the genetic algorithm was introduced and the optimization strategies such as variable
neighborhood search and dynamic inertia weight were combined to design an improved hybrid particle
swarm optimization algorithm. Finally, the VNA warehousing system of a distribution center was used as
an example to verify the algorithm and model, and the algorithm was compared with GA and PSO
intelligent algorithms. The results showed that the algorithm had better optimization efficiency and
solution accuracy, and its time optimization ratios for three different scales of picking tasks were 21. 2%,
24, 7% and 26, 7%, respectively, which can effectively reduce the time of picking operations in the VAN
warehousing system, thereby improving the system efficiency of picking operation.
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