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ABSTRACT: The work aims to more rationally carry out vehicle routing management, and improve the performance of
particle swarm optimization to solve the problem of vehicle routing optimization. A particle swarm optimization algorithm
based on dynamic monkey jumping mechanism was proposed. By means of the dynamic grouping of groups, different
dynamic inertia weights were used to improve the speed of the algorithm. Monkey jumping mechanism was introduced to
ensure global convergence. Finally, the improved algorithm was applied to two examples of logistics distribution path
optimization. Under the same environment, the number of successful cases that the improved algorithm found the optimal
path adaptation value and the average operation time and obtained the optimal solution was better than the standard particle
swarm optimization algorithm. The results showed that, the improved algorithm could quickly and efficiently determine the
logistics distribution path. The improved particle swarm optimization algorithm not only has faster speed of optimization,
but also improves the convergence of the algorithm and ensures the optimization quality; therefore, it has great application
value.
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Tab.1 Improved algorithm calculation results

R Y 1 2 3 4 5 6 7 8 9 10 T

it % B R B /km 684 684 672 68.8 68.4 67.2 67.2 67.2 67.2 68.3 67.83

148 Bf ] /s 1.2 1.0 1.1 1.5 1.4 1.8 1.4 1.0 1.0 1.3 1.27
10 5 CHEN Zhi-xin, CHEN Fang-yu. Optimization of
67.2 km Complex Routes of Distribution Vehicles Based on
0—4—7—6—0 0—2—8—5—3—1—0 Hybrid PSO[J]. Logistics Technology, 2014(7):

127 s 176—178.

[2]  5KAR. BT WCRE SR B W R G 34 Th R AR O AR TR
HEFE[I]. WAk, 2015, 10: 48—50.
ZHANG Wei. Research on the Problem of the Vehicle
Logistics Distribution Path Optimization Based on Ant
Colony Algorithm[J]. Logistics Technology, 2015, 10:
(4] 48—50.
[0.8 1.2] 31  wBIDF. B TR REBCREIR & 50 2 T 4 A
[ [D]. WA A4S NS AR R, 2016.
GAO Ming-fang. Research of Vehicle Routing Problem
in Logistics Based on Particle Swarm Algorithm and
Ant Colony Algorithm[D]. Hohhot: Inner Mongolia Ag-
ricultural University, 2016.
[4]  RUE, BpdEOME. T IR TR R A W G K
W AR AR, TRRHL TR 5, 2015, 51(13):
259—262.
WU Cong, YANG Jian-hui. Vehicle Routing Problem of
Logistics Distribution Based on Improved Particle

69.01 2.7 3

Swarm Optimization Algorithm[J]. Computer Engineer-
ing and Applications, 2015, 51(13): 259—262.
[5] YUAN J, LIU J. Hopfield Neural Network Method of
VRP for Stochastic Demand Case[J]. Journal of Nanjing
« » University of Aeronautics & Astronautics, 2013, 32(5):
579—585.
[6] BULLNHEIMER B, HARTL R F, STRUSS C. An Im-
proved Ant System Algorithm for the Vehicle Routing
Problem[J]. Annals of Operations Research, 2014,
89(8): 319—328.
[71 GAMBARDELLA L M, TAILLARD E, AGAZZI G.
5 MACS-VRPTW: A Multiple Ant Colony System for Ve-
hicle Routing Problems with Time Windows[M]. Lon-
don, U. K: McGraw-Hill, 2014: 63—76.
(8] Ammuis. BETROHE LY GIS MY 3hA 50 f ik Al
W3E[D]. Vi%: K%K, 2015.
YANG Li-na. Research on Dynamic Traffic Assignment
Model Based on Ant Colony Algorithm and GIS[D].
Xi'an: Chang'an University, 2015.
[9] MIN, HOUJ W, MI W H. Optimal Spatial Landuse Al-
location for Limited Development Ecological Zones
Based on the Geographic Information System and a Ge-
5 E Tk netic Ant Colony Algorithm[J]. International Journal of
Geographical Information Science, 2015, 29(12):
(1] BREH, BRor . 5 TR SR T BER L A9 490 2175—2192.
SRR RAE[T]. WIRACR, 2014(7): 176—178. [10]  BR¥A. BTl iR 7 #E5T 078 WSN 5 20 (i



40 %

178

4 FA s BCIERL TR SER LA il T 16 A B R 4 - 115 -

[11]

AIBTFE[0]. WOMHLS T, 2016(24): 70—76.
CHEN Ling-jun. Research of Improved Particle Swarm
Algorithm in WSN Node Positioning[J]. Microcom-
puter & Its Applications, 2016(24): 70—76.

FAEIR, 8. R R 0O W i I 3K AR A F
[, WHAAUGI, 2012, 29(5): 243—246.

WANG Hua-dong, LI Wei. Study on Logistic Distribu-
tion Route Optimization by Improved Particle Swarm
Optimization[J]. Computer Simulation, 2012, 29(5):
243—246.

£, FXE, K, . BT PSO-BP iR
A ERE S HOE AR TH PRI ). AP,
2017, 45(11): 10—16.

WANG Lei, LI Shuang-xi, ZHU Qiao-feng, et al. Intel-
ligent Computing Method of State Parameters for RGS
Based on PSO-BP[J]. Fluid Machinery, 2017, 45(11):
10—16.

KENNEDY J, EBERHART R C. Particle Swarm Opti-
mization[C]// IEEE International Conference on Neural

[14]

[16]

Networks. Perth, Piscataway, NJ, Australia: IEEE Ser-
vice Center, 2014: 1V: 1942—1948.

K2, sR/NER, mEl. JTEHERE RIS VA
FEE[I]. W2 5 25 M b HAE B, 2015, 38(1): 181—
184.

ZHANG Ling-kui, ZHANG Xiao-jing, GAO Kai. Open
Source Geographic Information Network Service Plat-
form[J]. Geomatics & Spatial Information Technology,
2015, 38(1): 181—184.

BETE . — iU TC 26 4 00 A R BE AL A S 5T
[0]. HEHNSET T, 2013, 41(4): 529—536.
ZHAO Ruo-tong. Intelligent Optimization Algorithm on
a Logistics Distribution Vehicle Routing[J]. Computer
& Digital Engineering, 2013, 41(4): 529—536.

TREE S RAE s BIALHAE T 89 B 3E RN T A RE
B[I]. BS3, 2018(1): 64—67.

XU Jian-bo. Adaptive Artificial Fish Swarm Algorithm
Based on Monkey Somersault[J]. Software Guide,
2018(1): 64—67.



