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Abstract: In order to improve the ability of logistics distribution line optimization, a multi-objective cluster-
ing algorithm based on particle cluster is proposed. The maximum density sparsity detection of logistics lines
and adaptive optimization method are used to schedule logistics distribution routes, and the selection model of
logistics distribution routes under e-commerce environment is constructed. Particle swarm optimization (PSO)
algorithm is used to construct the multi-objective optimization model of logistics distribution line in e
commerce environment, and the global optimization characteristic of particle swarm optimization algorithm is
used to optimize the logistics distribution route. The attribute of multi-objective sample set of logistics distri-
bution line is standardized, the shortest optimization value of logistics distribution line is solved, and the mul-
ti-objective clustering is carried out according to the result of optimization solution. The particle swarm adap-
tive clustering method is used to realize the multi-objective optimal selection of logistics distribution routes.
The simulation results show that this method has better performance in optimizing control of logistics distri-
bution lines, the efficiency of logistics is improved, the loss of logistics lines is reduced, and it can improve

the throughput performance of logistics lines.
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1. Introduction

With the rapid development of e-commerce, e-commerce
has effectively promoted the development of e-logistics.
With the development of cloud computing and big data
processing technology, the electronic logistics informa-
tion APP terminal is established on cloud computing
platform to realize the optimized coverage of electronic
logistics information, it has become the key technology
to improve the ability of secure transmission and sharing
of electronic logistics information. At present, electronic
logistics is ill in the primary stage of development, its
function is mainly limited to the exchange of information,
the relationship between electronic commerce and logis-
tics depends on each other and promotes each other. Lo-
gistics distribution line optimization under electronic
commerce, realizing information, modernization, sociali-
zation logigtics distribution, logistics bottleneck problem
of electronic commerce, mainly in the eectronic com-
merce environment logistics distribution cost is too high,
the speed is too slow!™™. It is necessary to optimize the
logistics distribution path under the electronic commerce
environment, reduce the logistics cost, meet the individu-
alized demand, promote the logistics distribution to in-
formation, automation, and improve the ability of the
logistics distribution route optimization and cluster anal-
ysis. It has great significance to study the multi-objective

clustering optimization of logistics distribution routes in
electronic commerce environment so as to promote the
development of electronic commerce and electronic lo-
gisticd™.

The optimization of route selection and target clustering
method for logistics digtribution information in e
commerce environment has great significance for im-
proving the efficiency of logistics lines®. In traditional
methods, there are local adaptive weighted search me-
thods, FCM clustering and fuzzy clustering agorithms,
etc. for the route selection and multi-objective clustering
methods of logistics distribution!®. The flow distribution
information uses the local adaptive weighted search me-
thod to realize the interaction and coverage of the logis-
tics distribution information, constructs the data network
distribution model of the logistics distribution informa-
tion under the e-commerce environment, and carries out
the characteristics extraction of the logigtics distribution
information and the construction of the information flow
time series. The above method is used in the logistics
distribution line scheduling. The problem of overspend-
ing is too large, the convergence of the information scale
is slow. In referencé”, it proposes a clustering method
for the target of logistics distribution line based on the K-
Means multi source information resource scheduling.
The hierarchical and modular architecture is used to con-
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trol the distribution network, and the route selection of
information is realized, multi-targets clustering is ob-
tained, but this method needsto set the priority process of
logistics distribution information, and there is a state dis-
tortion in the priority scheduling process, resulting in
local convergence'®.

In order to solve the above problems, this paper proposes
a multi-objective clustering algorithm for logistics distri-
bution routes based on particle clustering. In this paper,
the maximum density sparsity detection of logistics lines
and adaptive optimization method are used to schedule
logistics distribution routes, and the selection model of
logistics distribution routes under e-commerce environ-
ment is constructed. PSO agorithm is used to construct
the multi-objective optimization model of logistics distri-
bution line in e-commerce environment, and the global
optimization characteristic of particle swarm optimiza-
tion algorithm is used to optimize the logistics distribu-
tion route. The attribute of multi-objective sample set of
logistics distribution line is standardized, the shortest
optimization value of logigtics distribution line is solved,
and the multi-objective clustering is carried out according
to the result of optimization solution. The particle swarm
adaptive clustering method is used to realize the multi-

objective optimal selection of logistics distribution routes.

Finaly, the ssimulation experiments are carried out to
demonstrate the superior performance of this method in
improving the multi-objective clustering capability of
logistics distribution lines.

2. Route Model and Information Extraction
of Logistics Distribution

2.1. Route distribution model of logistics distri-
bution in E-commer ce environment

In this paper, the multi-tree network technology is used
to construct the route distribution model of logistics dis-
tribution in electronic commerce environment. By solv-
ing the optimal solution of multi-tree Pareto, the planning
of logistics distribution line under e-commerce environ-
ment is realized, and the base of logistics distribution is
constructed. The optimal scheduling model of Pearticle
Swarm optimization based on multitree hybrid genetic
PSO is wused to initidizez N particles as

(X,(0),X,(0), %, X, (0)) of multi-objective model of
logistics distribution lind®. In the e-business environ-
ment, the optimal solution of logistics distribution line |
is expressed as V, (t) = (v, (t),v, (t) %,V (1)) . In the
condition of multi-objective evolution, the optimal solu-
tion of logistics distribution line i is expressed as
P =(P., P,%, Py) . In the route search of logistics

distribution, O indicates that the initial time of pheromone
in this location is small. The method of label location of

logistics link by layer is used to get the solution of phe-
romone near to and from the point of logistics distribu-
tion. Suppose the maximum iteration number is I, , and

the current iteration algebrais I, . The objective cluster-

ing of logistics distribution line under the environment of
electronic commerce is realized, and the weight o of the
objective clustering of logistics distribution is:

|
W =W - (Ws_We)%
max

Suppose the location of digtribution route particle i at
t+1 isupdated asfollows:

% (t+1) =x (1) +v (t+1) )

After the completion of an iteration, the pheromone of
each distribution line target is updated globally™*®, and
the eigenvector of adaptive control of logistics distribu-
tion line is obtained as follows:

@

K =[x x99 T ®
s(k) :[ka) Sgk) ___S(\‘k)]T (4)
vy =y, vy QT ®)

Based on the above design, the information data structure
model of logistics distribution in electronic commerce
environment is constructed!*”, and the scalar time series
reconstruction is carried out, based on which the feature
extraction is carried out, and the ready-made logistics
distribution under distance electronic commerce envi-
ronment is obtained. The distance of the target point is:

i) = dg(i) + d, (i) ()

Where, dg(i) is the equivalent distance between the

nodes and the particles in the logistics distribution net-
work under the e-commerce environment, it is called the

equivalent distance of the front end. d, (i) isthe equivar

lent distance between the particle and the target position,
which is called the equivalent distance of the back end!*?.

2.2. Multi objective feature information extrac-
tion of logistics lines

The digtribution route scheduling is carried out by the
maximum density sparse detection and adaptive optimi-
zation method of logistics lines, and the selection model
of logistics distribution line is constructed under the envi-
ronment of electronic commerce. The feature fusion
scheduling method is used to extract the information, and
the average degree of logistics distribution network under
the environment of electronic commerce is constructed™,
and the logigtics distribution information is established.
The best solution vector frequency response is defined as.
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G(w) = exp{- [logw /w,)I*/ Zlog(s /w,)P}  (7)

When the time series of logistics distribution information
is projected to the network, the statistics of logistics dis-
tribution information can be expressed as.

flg- M (Z) = (flg(z)l flg-x(z)1 flg- y(Z))
=(14(2.h* 1(2).h,* ,,(2))

Wherein, f (2) = f(2)* F{(GW)), F* isexpressed as
fractional Fourier transform.

The hierarchical structure model of logistics distribution
information is constructed. According to the link aloca
tion rule of logistics supply chain nodes, the Riesz trans-
formation of logistics data can be expressed as follows:

o, (20_ah* f(2)0
§,(2y eh* 1Dy

(8)

f.(2) = 9)
Where, f(2) is the scalar time series of input logistics
information, and * is convolution operation. There are
two feature sampling points in the cloud computing plat-
form of logistics supply chain. The two dimensiona sta-
titical feature  quantities  of (t,, ¥,) are
H, =- jw/|lw| and H, =- jw,/[lw]|, and the center

weight vector is w = (w,,w, ) . If and only if:

t.-t, 10)
t, -t

yc < ya +(yb - ya)
For the characteristic information f(z) input into the
logistics supply chain network, adaptive equalization
scheduling method is used to obtain the output logistics
supply chain equilibrium control model as follows:

fu (2 =(1(2), 1.(2.1,(2)

Wherein, f(z) is the degree of a particular logistics
supply chain node, which is expressed as the rea value
part of the festure extraction output, and f,(z) and

f,(2) are the envelope amplitude and spectrum compo-

nents of the characteristic sampling sequence of the lo-
gistics digtribution line respectively. According to the
result of feature extraction, the selection model of logis-
tics distribution route in electronic commerce environ-
ment is constructed™.

(11)

3. Multi-objective Clustering Optimization
of Logistics Distribution Routes

3.1. PSO algorithm global optimization control

On the basis of using the method of maximum density
sparsity detection and adaptive optimization of logistics
route, the optimal control of logistics distribution route is

carried out. In this paper, a logistics multi-objective op-
timization model based on particle cluster is proposed.
PSO algorithm is used to construct a multi-objective op-
timization model of logistics distribution line in electron-
ic commerce environment!™. The multi-objective clus-
tering agorithm of logistics distribution line gives the
sample set X ={x,%,,%, X} of N data points, finds k

cluster center {a,a,,%, 3}, ad sets up the object.

The characteristic sample points of multi-objective clus-
tering lines of flow distribution lines are divided into k-

cass ¢¢i=12Lk), cj¢:i & X, according to
|Cj| xic,
the similarity with clustering centers. According to the
fuzzy clustering principle, the adaptive optimization of
network points of logistics distribution centers is carried
out, and the results of logistics distribution are obtained.
The Euclidean distance between each point and the clus-
ter center is divided into the cluster center with the smal-
lest distance. The new clustering center is calculated and
the maximum sparse scheduling in the process of logis-
tics distribution is obtained according to the particle

swarm optimization method. Where |C, | is the number

of data pointsin the j class, the sample points are reor-

ganized based on the objective function clustering me-
thod. According to the shortest path control, the optimal

k
alocation criterion function J=§ § d(x- c) of the
i=1 ¥ ¢
logistics distribution line is obtained, but when the con-
trol function reaches the minimum, it iterates until the
center of the cluster converges. Thus, the variance of
particle swarm global fitness of logistics distribution
route clustering in e-commerce environment is obtained:

5 & afi - o, &
s'F-ag— = (12)
i=1e o

Where n is the number of distribution particles in elec-
tronic commerce environment, f, is the fitness of the i

particle, f,, isthe average fitness of the optimal alloca-

tion of logistics distribution routes in e-commerce envi-
ronment, and when s 2 <m, misacertain threshold.

3.2. Multi-objective clustering of distribution
routes

Combined with the global optimization characteristic of
particle swarm optimization agorithm, the optimal selec-
tion of logistics distribution route is carried out, and the
attributes of multi-objective sample set of logistics distri-
bution line are normalized, and the distribution line data
set among n data points is obtained. The difference de-
greematrix is n” n, which isthe matrix is:
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By calculating the distance between C, and C, of any
data point in D, the difference matrix between d(X,,C,),
d(X;,C,) , the third cluster center C,
max(min(d(X;,C,),min(d(X;,C,))) .

According to the result of solving the optimization solu-

tion, the multi-objective clustering is carried out, and the
dimension of the K_,, clustering center is obtained:

is

max(min(d(X;,G,),min(Xi,G,), L., min(d(X,.G,)))) (15)

For the delayed data point X; of the logistics distribution

ling, the k initial cluster centers can be automatically de-
termined by analogy. In this paper, the multi - objective
optimization selection of the logistics distribution line is
realized by using the particle swarm adaptive clustering
method, and the implementation flow is shown in figure
1.
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Figure 1. Flow chart of multi-objective clustering
optimization algorithm for logistics distribution routes

4. Simulation Experiment and Perfor mance
Analysis

In order to verify the performance of this algorithm in the
realization of physical distribution route optimization and
target clustering, the simulation experiment is carried out.
In the experiment, the artificial data set of logistics distri-
bution line is taken as the test set, and the iris sample in
the large logistics database is used as the test set. This set
is a data set test £€=2.21, MP=37.69, when testing the
wine data set, £€=20.3, MP=47.65. each sample has 4
attributes. The number of logistics distribution lines is
100, and the number of nodesis 1024. Different methods
are used for clustering analysis, and the results of target
clustering of logistics distribution lines are compared as
shown in figure 2.
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Figure 2. Comparison of target clustering results of
logistics distribution routes
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Figure 2 shows that the clustering performance of multi-
objective optimization of logistics distribution line is
better by using this method in electronic commerce envi-
ronment. The efficiency of logistics distribution is tested,
and the comparison results are shown in figure 3. The
analysis figure 3 shows that the efficiency of this method
is higher than that of other methods.
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Figure 3. Testing of logistics distribution efficiency
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5. Conclusions

In this paper, a multi-objective clustering agorithm
based on particle cluster is proposed. In this paper, the
maximum density sparsity detection of logistics lines and
adaptive optimization method are used to schedule logis-
tics distribution routes. The selection model of logistics
distribution routes in e-commerce environment is con-
structed, and the particle swarm optimization algorithm is
used to carry out the eectronic commerce loop. In this
paper, the multi-objective optimization model of logistics
distribution line is constructed, and the global optimiza-
tion characteristic of particle swarm optimization algo-
rithm is used to optimize the logistics distribution route.
The attribute of multi-objective sample set of logistics
distribution line is standardized. In order to solve the
shortest optimization value of logistics distribution route,
multi-objective clustering is carried out according to the
result of optimization solution, and the multi-objective
optimization selection of logistics distribution route is
realized by particle swarm adaptive clustering method.
The research shows that the method has better perfor-
mance in optimizing control of logistics distribution lines,
it can improve logistics efficiency, reduce the loss of
logistics lines, and improve the distribution efficiency of
logistics lines. It shows good application value in practice.
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