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Abstract
Supply chain management first needs to solve the location problem of distribution center of logistics. At present, the

application of the centre-of-gravity method to calculate site selection is relative extensive. Based on the method of extreme

distance calculation in the field of data mining technology, a new supply chain distribution center selection method

combined with clustering algorithm and the centre-of-gravity selection method was proposed in this paper. In order to

avoid the limitation of the traditional centre-of-gravity algorithm, the geographical location price was added to the

optimization algorithm as the weight value, and the total cost of the model was calculated; then a ‘‘three-segment’’ data

mining clustering algorithm was given to improve the efficiency of clustering calculation and avoid isolation finally, the

K-means algorithm, the optimized three-segment algorithm and the hierarchical clustering algorithm and so on were

compared, and the simulation calculation was carried out. It can be found that the algorithm of clustering center of gravity

of the extreme distance data mining can reduce the cost and is advantageous to solve the problem of the location of the

supply chain logistics center of gravity location.
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1 Introduction

After entering the Internet era, the third industry has

entered a period of rapid development. Among them, the

related industries, such as finance, warehousing, logistics

and other industries which are represented by e-commerce

have also developed rapidly, the comprehensive third

industry has played a supporting role for the first and

second industries [1]. With the development of logistics

industry brought up by electronic commerce, our country

was inclined to the logistics industry in the direction of

policy orientation. The logistics industry in China has

basically depended on the development of the third

industry, which has indirectly promoted the development

of the first and second industries. At the present stage,

China is facing a strong industrial adjustment, so as to

optimize the economic structure and improve the people’s

living standard [2]. Especially with the process of urban-

ization, how to improve the service quality system of

logistics has been the main voucher for the convenience of

the residents in the future. The development of information

industry and e-commerce has greatly promoted the matu-

rity of logistics. Some agricultural products have also

embarked on the development path of e-commerce and

logistics [3]. E-commerce platform festivals have problems

of the logistics obstruction of goods every year. The

occurrence of these problems confirms that the basic

structure system of logistics distribution in China can’t

meet the basic living standards of the crowd, and the

logistics industry is in urgent need of adjustment and

development direction [4].

The political management level of our country has

realized the importance of the development of logistics,

and has implemented the relevant policy of development

and construction. Between cities, logistics network can be

strengthened. In the planning and construction of distri-

bution centers, there is a need to enhance the radiation

range of logistics. For service delivery system, it is nec-

essary to adjust the basic structure of logistics [5]. The
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modern logistics and distribution system needs to avoid the

traditional large and comprehensive distribution methods

as far as possible, and try to avoid the distribution man-

agement method of the workshop style, and put forward a

win–win construction method for distribution center and

customer by taking the consumer as the center. The general

logistics distribution center has a large consumption of

funds, assuming that the construction of distribution center

plays a great role in the development of the local logistics.

At present, scientific research means are needed to deter-

mine or calculate the location of the distribution center [6].

The selection results of logistics distribution center will

directly affect the quality of enterprise operation, and may

also affect the development of logistics industry indirectly.

In theory, the location of logistics distribution center

involves many factors, and the selection of distribution

center may produce very big difference in industrial

development. The centre-of-gravity rule is a relative

practical and concise way to calculate the location problem

of distribution centers, and it also provides theoretical

support for many enterprises’ efficient location decisions

[7].

2 Literature review

2.1 The application of the centre-of-gravity
method in the selection of logistics
distribution center

In the overall planning of logistics system, the selection of

distribution center is always the key problem. The selection

of distribution center affects the cost control of the whole

logistics, and also affects the efficiency and long-term

development of the logistics [8]. The selection of distri-

bution centers in general logistics needs to meet the fol-

lowing principles: firstly, the construction cost of

distribution center is relatively high, assuming that it is

compatible with the country’s policy, it is more conducive

to the application of the distribution center in future. Sec-

ondly, the scope of the distribution center’s radiation is as

large as possible, which can not only reduce the unneces-

sary cost caused by the problem of logistics distribution

distance, improve consumer satisfaction, and have a subtle

influence on the future development [9], but also can make

full use of the resources of the distribution center, so that

the resources of the distribution center can be maximized.

Finally, the principle of minimizing the cost of logistics

needs to be considered. The construction and location of

distribution center of logistics needs to consider the lease

cost of the site, the artificial cost of the overall construction

of the site, the transportation cost, the depreciation expense

and so on [10]. The power, communication and water and

other resources need to be allocated, so there is a certain

requirement for the basic construction environment. Some

advanced logistics centers need to take land, sea and air

requirements into consideration. Therefore, the location

selection of the distribution center has a direct impact on

the cost of transportation, which needs to take account of

the distance from the center to the consumers and the cost

of land, air and sea transportation [11]. In addition, the

selection of logistics distribution center should avoid

regional destruction structure, maintain harmonious

development with nature and society, avoid the concen-

trated crowd area and ensure the normal life of the masses.

The general location methods of logistics distribution

center need the following basic steps: the constraints are

analyzed in advance, and the optimization model of dis-

tribution center, data analysis, model evaluation and

weighted reexamination are established [12]. The rule of

the centre-of-gravity is a mathematical model of integral

calculation, and it is the basic method model to calculate

the minimum value of transportation cost. This method

combines the dispersal point and the demand point in the

logistics system, and the demand and the weight of the

object are transformed. The centre-of-gravity of the point

set is the position of the centre-of-gravity of the logistics

system. The rule of the centre-of-gravity can be used to

efficiently select the distribution center. It is assumed that

the number of demand points in the distribution center of

logistics is N, and the coordinates given by a distribution

point are ðx1; y1Þ, and the unknown distribution center

coordinates are ðx0; y0Þ. The coordinate diagram of the

basic distribution center is shown in Fig. 1.

The transportation cost of the goods received by the

customer is ci, and the unit price of the transportation is hi.

The model stipulates that the distance between the distri-

bution center of the logistics and the consumer is di, and

the basic quantity of the transport goods is wi. Assuming

that the overall transportation cost is expressed in H, then

the following relation is satisfied:

ci ¼ hi � wi � di ð1Þ

di ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

ðx0 � xiÞ2 þ ðyo � yiÞ2
q

ð2Þ

H ¼ minTCj ð3Þ

The calculation of overall cost can be optimized to get the

following expression:

Hðx0; y0Þ ¼
X

n

i¼1

hi � w
i
�

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

ðx0 � x1Þ2 þ ðy0 � yiÞ2
q

ð4Þ

According to the calculation model method in mathemat-

ics, the problem of the location of the distribution center

with the minimum transportation cost is converted to the

problem of solving the extreme value of the function
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Hðxo; yoÞ. The coordinate point expression for the k itera-

tion is as follows:

x�ðkÞ ¼
Pn

i¼1 hiwi=diðk�1Þ
Pn

i¼1 hiwi=diðk�1Þ
ð5Þ

y�ðkÞ ¼
Pn

i¼1 hiwiyi=diðk�1Þ
Pn

i¼1 hiwi=diðk�1Þ
ð6Þ

There are many ways to solve the distribution center of

logistics system, the more practical is the calculation of the

centre-of-gravity method. Constantly circulating the above

calculation process can find the location where the region is

not changing [13]. Combined with the use of the integrated

intelligent planning method, the cost of transportation will

gradually decrease with the increase of distribution centers.

Therefore, some fixed cost and operating cost are added, so

as to obtain the minimum solution of the real logistics cost.

2.2 An overview of data mining analysis
methods

With the rapid development of information technology, the

amount of large data accumulation has shown an explosive

growth. Traditional computing methods or retrieval tech-

niques have not met the basic user requirements [14].

Before there was no data mining technology, much of the

data became data garbage. The emergence of data mining

technology maximizes the information data into the data

information of association rules, establishes certain data

relations and predicts the future development trend [15].

The value of business information brought by the data

mining technology is immeasurable. In many financial or

emerging industries, data mining technology has a very

wide range of prospects [16]. The data mining algorithm

can reduce the amount of redundancy, and reduce the

amount of data processing, so that the framework of data

processing is clearer. The wrestling algorithm has a high

degree of dependence on the concept of prediction. Data

clustering calculation can support the establishment of

hypothesis. A given database needs to be grouped ahead of

time so that the data summarized is more meaningful in the

position to enter the group [17]. The common concepts of

data mining are divided into the process of correlation

analysis, time information and decision aid. The descrip-

tion process of concept is also the identification process of

data categories and characteristics. According to the gen-

eral characteristics of things, a summary of the level is

given to reflect the common characteristics of things. The

difference description is to reflect the different points

between different things, and describe the general rela-

tionship and the association rules.

The process of clustering analysis is similar to the self-

learning process of artificial intelligence. Many learning

rules are set up in advance and clusters are formed after

data groups are grouped. The similarity of data in the same

cluster is very high, and the data similarity between dif-

ferent clusters is very low [18]. Clustering analysis is a

very important topic in data mining. Data exists in a large

number of data and does not have a unified sample model.

Clustering analysis facilitates the identification and pro-

motion of data correlation. The classical clustering algo-

rithm can be divided into the following several kinds: the

first is the hierarchical clustering analysis algorithm, which

is also called tree clustering algorithm. As the name sug-

gests, it is a clustering algorithm similar to the tree. The

principle is to decompose the given data in a hierarchical

manner and divide it into two kinds of condensation and

splitting. The second is the partition clustering algorithm,

which is aimed at the database object and calculates the

distance from all the samples to the cluster center. After the

classification, a new clustering center is obtained by means

of the mean value calculation method, until the function of

the clustering average calculation reaches the effect of

Fig. 1 The coordinate diagram

of the basic distribution center
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convergence [19]. The third is the density based clustering

algorithm, which checks the adjacent regions of the inde-

pendent point by one by one. After the comparison, the

density is used as the critical condition to divide the size of

the cluster, and the different types of clusters are found in

the early area. The fourth is grid clustering algorithm, this

algorithm requires data analysis and comparison based on

grid structure, and can speed up the computation according

to unit classification calculation. The fifth is model algo-

rithm, which builds independent model through data fea-

tures and searches for matching data by search [20].

3 Research methods

3.1 Three-segment centre-of-gravity location
method

The selection of distribution center of logistics is restricted

by many factors in the practical application process. The

selection of logistics distribution center and data decision

are combined in this study, so as to better solve the prob-

lem of location of logistics distribution center. The selec-

tion model of logistics center of gravity is built on the basis

of the principle of gravity, and the classification model of

cluster analysis is given. In order to solve some practical

problems, it is necessary to add some fixed demand costs

such as rent, operation cost and so on. A mathematical

model for calculating the comprehensive cost of logistics is

obtained by optimizing the process scheme. The logistics

cost of logistics distribution center is calculated, and the

most suitable location of logistics distribution center is

solved according to the evaluation effect of the optimal

solution. The principle of center of gravity is to divide

demand points in several regions in advance, and the

abstract problem will be divided into multiple categories

according to a rule. The method of solving this problem is

the clustering algorithm selection. The calculation method

of spatial distance can first determine the clustering area of

several distribution centers; after improving the computa-

tional efficiency of the initialized data set, the algorithm

presented in this paper is partitioned and clustered. In

theory, the more the distribution centers of logistics, the

shorter the distance between the supply point of goods and

the customers, the smaller the cost of transportation. In

turn, the fixed cost and the cost of holding the stock are too

high, the cost of transportation will vary according to the

other costs. In this study, the actual operation fee and the

land rent and so on are added in the overall supply chain

logistics cost. A suitable optimal scheme is selected

according to the results of the evaluation. The framework

of the algorithm flowchart for the location of the site is

shown in Fig. 2.

By analyzing the commonly used facility location

model, it can be found that the rapid development of the

logistics industry can’t be separated from the location of

the distribution center. Compared with other heuristic

algorithms, the centre-of-gravity rule is less expensive in

computation space and avoids the curse of dimensionality

effectively. Local search is not going to be trapped in the

dead circle state. In order to make the use of the model

clearer, the following assumptions about the calculation

model of the rule of centre-of-gravity is made: (1) the

overall cost of transportation is related to the distance

between the distribution center and the transportation point

of the customer, and the other factors are not considered.

(2) The freight rate of the distribution center to the demand

point is a known constant. (3). The transportation demand

of each transportation point is fixed. (4). The cost of the

purchase of land within the range of distribution is fixed.

(5). The cost of distribution is fixed and can be estimated.

(6). The variable part of the actual operating cost can be

estimated and reflected in the overall calculation cost.

Fig. 2 Flow chart of the algorithm
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3.2 Optimization of centre-of-gravity location
model

The model of the location of the centre-of-gravity is widely

used, which mainly embodies the basic characteristics of

the continuous point. With the deepening of research, the

factors considered are also increasing. It is not enough to

analyze several factors alone, and more factors need to be

injected to improve location. Based on the actual location

and business operation mode, several factors of the location

of supply chain logistics are proposed: land price, con-

struction scope, distribution cost, fixed construction cost

and so on. The improved optimization calculation model is

as follows:

Hj ¼
X

n

i¼1

RiVidiði ¼ 1; 2; . . .; n; j ¼ 1; 2; . . .mÞ ð7Þ

MinTF ¼ q1
X

m

j¼1

Hj þ q1Vj þ q2hPj

X

n

i¼1

Ri þ q2Fj ð8Þ

In the formula, the number of the position of transportation

and distribution is i, and the cost of transportation is Hj, the

total cost of distribution is H, and the cost impact factors of

land use is ki, and the amount of transportation is Vi, the

transportation cost is Ri, and di indicates the distance from

the distribution center to the distribution point. TF repre-

sents the overall cost of transportation, and the number of

alternative distribution centers is j.h
P

n

i¼1

Ri indicates the

impact parameters in the construction process of the dis-

tribution center, the land use price is Pj, the operation cost

is Vj, the fixed construction cost is Fj, the weighting

coefficient is q1q2, and the value is determined according

to the actual calculation demand.

Because land premium is relatively high in recent years,

the difference of land prices between the central and suburb

of a city is relatively large, which affects the prediction of

the basic cost of distribution center to a certain extent. The

formula of the distribution center in the previous iteration

calculation formula is optimized, so as to obtain the

coordinate calculation expression of the center of gravity.

x� ¼ ki

Pn
i¼1 RiVi=di

Pn
i¼1 RiVi=di

ð9Þ

y� ¼ ki

Pn
i¼1 RiViyi=di

Pn
i¼1 RiVi=di

ð10Þ

In the formula, x�; y� represent the coordinates of a distri-

bution center that may be confirmed, ki represents the price
impact factor of the land, and xi; yi represent the basic

coordinates of the demand distribution points. A correction

coefficient of a given calculation method is K, then the

expression of the distance between the distribution center

and the demand point is:

di ¼ K

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

ðx� � xiÞ2 þ ðy� � yiÞ2
q

ð11Þ

3.3 Data mining algorithm of distribution center
based on three-segment mode

The calculation method of maximum distance and mini-

mum distance between the distribution center and the

demand point originates from a pattern recognition method,

which can be summarized as a tentative calculation

method. Euclidean distance calculation method is used, and

the maximum distance point calculated is taken as the

center position of the clustering algorithm. Compared with

the traditional K-means algorithm, the extreme distance

clustering algorithm can avoid the problem of too cen-

tralized research objects, and avoid initializing the insta-

bility of cluster centers. 10 sample points are randomly

selected, and the respective coordinates are shown in

Fig. 3.

The result of the comparison of the distance is shown in

Table 1.

Cluster centers in any sample space is selected, z1 ¼ x1.

The distance between the sample point and the cluster

center is calculated, of which the largest distance is

x6 � z1k k. The integral clustering between the calculated

samples and the cluster centers is expressed as:

Fig. 3 Coordinates of random sample points
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Di1 ¼ xi � zik k ð12Þ
Di2 ¼ xi � z2k k ð13Þ

Assuming that max min Di1;Di2ð Þf g is less than the

Euclidean distance of the cluster center, the object can

continue to be classified, and the calculation process of

data mining can be stopped. According to the calculation

process above, there is a need to give the influencing fac-

tors of the maximum clustering results, the selection of the

initial values, such as the convergence speed of the algo-

rithm for the marginalization. The h assignment is initial-

ized. Because the parameter angle has a certain degree of

influence on the convergence of the algorithm, many

experiments can achieve superior convergence speed. The

general h value starts from 0.5. In the formula calculation

method, the process of finding the next cluster center is as

close as possible to the previous cluster center, so that the

search speed is faster.

The clustering center is selected according to the

K-means algorithm, and the algorithm idea of the maxi-

mum distance and the minimum distance between the

distribution center and the demand point is mainly to

choose the largest distance from the sample area, so the

selected distance can better reflect the number of clustering

centers in the execution process of data mining algorithm.

But in the actual calculation process, there will be better

clustering effect, or there may be a deviation between the

actual distribution center and the cluster center. Therefore,

from the point of view of cluster analysis, it is still nec-

essary to increase the effect of the exclusion of isolated

points. In this study, a ‘‘three-segment’’ differentiating

calculation method is proposed, and the algorithm steps are

described in detail below.

First of all, the sample space X is determined, and any h
is determined, and the sample is removed as the aggrega-

tion center of the clustering algorithm, thus ordering

Z1 ¼ x1; the next aggregation center is found according to

the initialized aggregation center, and the largest distance

between the sample and the cluster center is Di; the Di and

h � Di2 are determined, the number of classifications and the

basic coordinates of the cluster center are obtained; the

K-means algorithm is used to assign Euclidean distance to

the research object and calculate the minimum classifica-

tion of the Euclidean distance; the vector value of a cluster

is calculated; after repeating iterations, the K-means algo-

rithm converges; the analytic results of the clustering are

output.

4 Experimental simulation

4.1 Experimental steps

In order to verify the algorithm effectiveness of calculating

the distance between the transport distribution center and

the demand point in the partition area, the ‘‘three-segment’’

calculation method proposed in this study, the K-means

algorithm and the DBSCAN algorithm were compared, and

the program was written on the MATLAB platform. In

order to objectively reflect the real application of different

data mining clustering algorithms, the problems that were

too small and couldn’t be excluded were considered into

the calculation method. In this paper, a decision problem of

a location was proposed and constructed, so as to randomly

generate 100 demand positions. The position coordinates,

demand quantity, transportation cost and so on were

Table 1 Comparison of

distance
Sample First component Second component To Z1 distance To Z2 distance Min(Di1,DI2)

X1 0 0 0
ffiffiffiffiffi

80
p

0

X2 3 8
ffiffiffiffiffi

73
p

1 1

X3 2 2
ffiffiffi

8
p ffiffiffiffiffi

40
p ffiffiffi

8
p

X4 1 1
ffiffiffi

2
p ffiffiffiffiffi

58
p ffiffiffi

2
p

X5 5 3
ffiffiffiffiffi

34
p ffiffiffiffiffi

26
p ffiffiffiffiffi

26
p

X6 4 8
ffiffiffiffiffi

80
p

0 0

X7 6 3
ffiffiffiffiffi

45
p ffiffiffiffiffi

29
p ffiffiffiffiffi

29
p

X8 5 4
ffiffiffiffiffi

41
p ffiffiffiffiffi

17
p ffiffiffiffiffi

17
p

X9 6 4
ffiffiffiffiffi

52
p ffiffiffiffiffi

22
p ffiffiffiffiffi

22
p

X10 7 5
ffiffiffiffiffi

74
p ffiffiffiffiffi

18
p ffiffiffiffiffi

18
p

Table 2 Random generation of 100 demand points

1 2 3 4 5 … 100

X 71 227 311 404 898 … 61

Y 534 584 693 522 627 … 716

Requirement 1046 669 635 1085 560 … 594

Transportation rates 0.69 0.61 0.54 0.55 0.63 … 0.51
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randomly formed. The detailed information is shown in

Table 2.

In order to more clearly prove the effect of land price

caused by geographical difference on location cost, the

ladder price difference in different regions was set up in

this study, as shown in Fig. 4. The coordinate axis was

reduced by 10 times, and the unit expanded 10 times, so as

to meet the actual calculation. The transport and distribu-

tion center improved the efficiency of the simulated envi-

ronment by adding a fixed management fee of 500

thousand yuan and the corresponding operating costs.

4.2 Experimental results

The three-segment clustering algorithm, the K-means

classic algorithm and the DBSCAN algorithm were used to

carry out the demand clustering analysis on the 100 points

of the sample. The results are shown in Fig. 5. The

parameter of the ‘‘three-segment’’ extremum clustering

algorithm was set to 0.5 according to the experience value,

and the aggregation of small categories was merged into 4

categories. The edge red points in Fig. 5 are independent

isolated points. The limit distance was calculated by the

classical K-means algorithm, and the number of the cluster

centers obtained was K, and the initialization value could

be given at random. The number of classifications was

classified into 19 categories by analytic hierarchy process

(AHP). The radius obtained by the DBSCAN clustering

method was 100. It can be seen from the experimental

results that the clustering effect was the best when the

number of adjacent numbers was 6, and it was divided into

two types, blue and cyan.

According to the four clustering algorithms, the rule of

center of gravity was used to select the distribution center

in each area, and the optimal coordinates of the distribution

center were obtained. Then the isolated points were merged

into the nearest class according to the nearest principle.

The results are shown in Table 3.

The center of gravity rule was calculated for the use cost

of the optimal solution and the previous optimal solution,

and the results were adjusted and analyzed. In this paper, a

hierarchical analysis of data mining was taken as an

example. The total cost results are shown in Table 4.

Compared with four data mining methods, the final cost

results were obtained, as shown in Table 5.

The final location of the distribution center is shown in

Fig. 6.

After the ‘‘three-segment’’ clustering algorithm was

compared with the hierarchical clustering algorithm and

the DBSCAN algorithm, it was found that for the location

of distribution centers, the total cost of the three-segment

clustering algorithm was 16 million 750 thousand, the total

cost of the hierarchical clustering algorithm was 21 million

330 thousand, and the total cost of DBSCAN algorithm

was 19 million 860 thousand. The ‘‘three-segment’’ clus-

tering algorithm based on the rule of the centre-of-gravity

is better than the traditional hierarchical clustering algo-

rithm and the DBSCAN algorithm in the total cost. For the

density DBSCAN algorithm, the matching degree of the

sample with more uniform density is not good, and the

location process of the distribution center is very likely to

break the different types of shape, which is not consistent

with the actual situation. Hierarchical clustering algorithm

is more difficult to select the focus of clustering, so the

effect of classification is more volatile. According to the

‘‘three-segment’’ clustering algorithm, the value of cate-

gory k can be searched. Compared with K-means algo-

rithm, the difference between distance maxima and

distance minimums is 0.65%, and the computation effect is

relatively high. Therefore, the ‘‘three-segment’’ algorithm

is more suitable for the location of the supply chain

logistics transportation and distribution center.

5 Conclusions

The main purpose of this paper is to rationalize the control

of transportation distance under the logistics supply chain

mode, so as to give the data mining algorithm of logistics

distribution center location. The clustering algorithm of

data mining domain can be combined with the classical the

centre-of-gravity rule model to give the ‘‘three-segment’’

clustering analysis algorithm, which can provide decision

support for the location of logistics distribution centers.

The conclusions are as follows: the cross analysis of data

mining clustering algorithm and logistics distribution

problem was carried out, and the location mode of the

centre-of-gravity rule with the largest distance and theFig. 4 Low-price monovalent map by region

Cluster Computing (2019) 22:S3943–S3952 S3949

123

RETRACTED A
RTIC

LE



smallest distance was given, so as to clear the number of

cluster centers, improve the efficiency and reduce the cost;

by adding the land price, fixed cost and operation cost and

other factors, the excessive number of cluster centers was

Fig. 5 Demand point clustering comparison diagram

Table 3 Comparison of the most advantageous coordinates

Algorithm Class name Optimum solution Algorithm Class name Optimum solution

Maximum and minimum distance 1 (280,499) DBSCAN 1 (280,499)

2 (641,354) 2 (641,354)

3 (316,136) 3 (68,548)

4 (458,707) 4 (302,556)

K-means 1 (312,127) Hierarchical clustering 1 (898,627)

2 (280,499) 2 (552,250)

3 (513,711) 3 …
4 (625,369) 4 (816,869)
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Table 4 The total cost
Best advantage Secondary advantages Another advantage

X 102 97 97

Y 571 566 571

CT 894.61 896.67 900.91

q
P

n

i¼1

Ri
13.23 13.23 13.23

Pj 16 12 12

Vj ? Fj 50 50 50

MIin(LC) 1156.29 1105.43 1109.67

Table 5 Total cost comparison
Maximum and minimum distance Tomographic clustering K-means DBSCAN

Total cost 1675.7 2133.8 1664.6 1986.1

Fig. 6 The result of the final location
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avoided by optimizing the centre-of-gravity rule, thus

making the comprehensive cost lowest; in order to isolate

the outliers in clustering process, a ‘‘three-segment’’ clus-

tering algorithm with maximum distance and minimum

distance was proposed, which achieved the determination

of the number of clustering centers and improved the

efficiency. Compared with the K-means algorithm and

hierarchical clustering algorithm, the clustering algorithm

with the centre-of-gravity rule is superior in the selection

process of distribution center.
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