Hindawi
Journal of Sensors
Volume 2021, Article ID 7021151, 11 pages
https://doi.org/10.1155/2021/7021151

Research Article
Intelligent Perception System of Big Data Decision in CrossBorder e-Commerce Based on Data Fusion
Xiaheng Zhang,1,2 Dongpeng Xu ,3 and Lin Xiao2
1

College of Business and Trade, Nanchang Institute of Science and Technology, Nanchang, 330108 Jiangxi, China
Management School, Northwest University of Political Science and Law, Xi’an, 710122 Shaanxi, China
3
Faculty of Finance, City University of Macau, Macao, 999078 Macao, China
2

Correspondence should be addressed to Dongpeng Xu; f20092100138@cityu.mo
Received 29 April 2021; Revised 28 May 2021; Accepted 12 June 2021; Published 25 June 2021
Academic Editor: Mu Zhou
Copyright © 2021 Xiaheng Zhang et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
There is a gap between supply and demand in cross-border e-trading platforms. The so-called supply and demand gap refers to the
existing good companies that cannot meet the needs of buyers. Cross-border e-commerce, the buyer’s purchase demand is often
included in the buyer’s behavior, such as searching for goods by pressing buttons, clicking price, category and other means, and
on-site delivery time. It is important for CBEC to analyze the buyer’s needs to protect the procurement and provide the seller
with reference to supply, so as to solve the supply and demand gap between the buyer and the seller. This paper mainly studies
the CBEC big data decision intelligent perception system based on data fusion. It is the same as the innovation process of better
application of data fusion to the e-commerce business model. At the same time, the key technologies of data extraction,
conversion, data warehouse, and front-end display in the system construction are analyzed and designed. This paper mainly
uses data fusion algorithm, data fusion network model, quaternion method, big data decision intelligent sensing system
framework design experiment, and CBEC user experiment to study the CBEC big data decision intelligent sensing system based
on data fusion, and also with the development of CBEC, I hope more people can participate in CBEC practice. The results show
that with the increase of data volume of the CBEC platform from 2016 to 2020, the construction of the CBEC platform business
of big data production intelligent perception system considers the situation of users from seven aspects. With the increase of
consumption, domestic consumers are increasingly pursuing a better life, cross-border import e-commerce ushered in a great
development era.

1. Introduction
Cross-border e-commerce is an important part of Internet
services. With the development of the Internet, CBEC has
been extended to all aspects of the economy and society, as
well as its impact on the manufacturing industry, and other
industries are becoming more and more important. Internet
users have become a common behavior to shop through the
CBEC platform. The basic function of the CBEC platform
is to provide a platform for the buyer and seller to trade on
the Internet. The criteria to evaluate whether the CBEC platform can provide users with good service include user satisfaction and user experience after-sales service. One of the
most important aspects is that the seller users can provide
the goods that the buyer users want to buy. Users usually

use the search engine of the CBEC platform to search for
the items they want to buy and then select the items that meet
the users’ wishes to purchase in the search results. If users
cannot search for the goods they want to buy on the platform, they will give up their willingness to purchase this time
or switch to other CBEC platforms for purchase. In order to
solve this practical problem, it is necessary to analyze the
supply and demand of all goods on the platform on the
CBEC platform and solve the problem of asymmetric information between buyer and seller users through supply and
demand analysis.
In the current situation of explosive growth of Internet
data, it is required that the Internet industry store and process data eﬃciently. Every day, the CBEC platform will produce a large number of data, such as user behavior data,
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transaction data, updated goods information, user information, and customer service information. When these data
are stored, there is a need for an eﬃcient platform for data
extraction and analysis. According to statistics, the data volume in 2014 will reach 4zb, and 34% of the general data of
the Internet can be understood and applied, which has a high
utilization value. These data are obtained through CBEC,
social networks, video, and entertainment. However, only
about 7% of these valuable data are eﬀectively used, and such
information has high analytical value. Of all data, only 1 percent of the data is analyzed.
With the development of big data and cloud computing,
the consumption of data storage resources and computing
cost has been greatly reduced. The construction of these databases has been improved, and data storage is not the main
problem in the era of big data. When data acquisition is more
and more, how to use data eﬀectively becomes one of the
most important problems. Liao et al. believe the results of
the 2014 data fusion competition organized by the IEEE Society for image analysis and data fusion technology committee.
As in previous years, the technical committee of the space
debris federation organized a data fusion contest aimed at
fostering new ideas and solutions for multisource remote
sensing research. The founders considered the fusion of multiresolution and multisensor between optical data with 20 cm
resolution and long-wave infrared hyperspectral data of 1meter resolution. The competition was proposed as a twotrack race: one goal was accurate land cover classiﬁcation,
and the other was to seek innovation in the fusion of thermal
hyperspectral and color data, but lack of speciﬁc data [1].
Semmens et al. believe that the fusion method of big data sensor estimates the evapotranspiration of vineyards. Combining with Landsat 8, MODIS, goes data, the estimated value
of ET of ﬁeld size is provided. The simulated surface energy
ﬂux is in good agreement with the ground ﬂux measurement
value, and the spatial distribution of ET is consistent with the
output estimation. Therefore, the early inference may be due
to the coverage of crops between vines, but the necessary
experimental data is not available [2]. Bareinboim and Pearl
believe that the concept, principles, and tools of current
causal analysis methods are uniﬁed, and the new challenges
brought by big data are concerned. In particular, the data
fusion and merging of the problem data we solve are collected in diﬀerent conditions to obtain eﬀective answers but
lack of numerical analysis content [3]. Berkow et al. think
that the performance measurement of the trunk line is the
key problem of traﬃc system management, traveler information, and real-time situation-aware routing. In many urban
areas, the latest information on the state of the motorway is
available, taking into account the large number of trips that
have taken place on these facilities. Since nearly 40 percent
of the mileage of vehicles in the United States occurs on the
main road, similar information is required, which is not only
available for travelers but also available for traﬃc engineers
and managers. Since many main roads are equipped with
drive traﬃc lights, it has been explored to use installed sensors as a source of traﬃc volume, occupancy, or speed data
to inform the main road performance system. With this in
mind, it is possible to take advantage of the availability of
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mobile detector geolocation data, which include automated
vehicle positioning systems for buses or taxi ﬂeets, or mobile
phones or other GPS-type equipment. Demonstrate the
potential value of fusing ﬁxed and mobile monitoring system
data, but some of the discussions are not accurate [4].
The innovation of this paper is to study the intelligent
perception system of CBEC big data decision-making based
on data fusion, such as data fusion algorithm, data fusion network model, quaternion method, and big data decision intelligent perception system design experiment and CBEC user
experiment, and at the same time, it is aimed at encouraging
more entrepreneurs to join CBEC. The research on the
decision-making of the CBEC model can help cross-border
enterprises choose the right business model, reduce the possibility of decision-making mistakes, and improve the success
rate of CBEC business [5].

2. Data Fusion Algorithm
2.1. Data Fusion. Data fusion in business big data is a process
of getting more accurate description of the fusion information of perceived objects through a certain rule, intelligent
analysis of multilevel optimization, and ﬁnally, the user’s
needs are completed [6]. In business big data, the perceived
information obtained by data fusion technology is usually
more persuasive than the data collected and analyzed by a
node. Data fusion can ensure the accuracy of perceived data,
reduce the network data traﬃc and reduce redundant data in
the network, and play an important role in making reasonable decision-making for application [7, 8]. In the big business data, the energy of nodes is limited. Multidimensional
data collected from diﬀerent nodes can be aggregated by
using data fusion technology, so as to eliminate redundant
data and reduce the data communication volume in the network to reduce the energy loss [9]. Data fusion technology
can be combined with a variety of technologies: data fusion
is often combined with clustering technology of topology.
When cluster head collects data collected in cluster, it will
be fused, and the fusion results will be transmitted to base
station. Decision big data fusion by base station can be shown
in Figure 1.
2.2. Data Fusion Network Model
2.2.1. Communication Energy Consumption Model. KPCA
can change some nonlinear data into linear data by dimension increasing, which solves the problem that PCA cannot
eﬀectively extract principal components when dealing with
some nonlinear problems [10]. Meanwhile, due to the nonlinear transformation, KPCA may extract more principal
components than PCA, which can be expressed as the loss
of energy E when a node transmits n bit data to a node whose
distance is
Eðn, aÞ = E × n + ε × n × a2 ,

ð1Þ

where e is the unit of transmission (sending or receiving) and
the energy lost by the node when bit data is transmitted; M is
the power ampliﬁcation factor of the free space transmission
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Figure 1: Internet edge computing (http://alturl.com/qfxtf).

model; M is the power ampliﬁer factor of the multipath
attenuation model; a is the threshold, when a < A; the spatial
transmission model has been adopted; otherwise, the multidimensional suppression transmission model should be
adopted [11, 12]. On the contrary, the calculation formula
for the energy loss of a bit data received by the receiving node
is as follows:
H = aE:

ð2Þ

In addition, the calculation of threshold satisﬁes the formula:
rﬃﬃﬃﬃﬃ
m
A=
:
M

ð3Þ

2.2.2. Optimal Number of Cluster Heads. Suppose that there
are m randomly deployed sensor nodes in the H = a ∗ a
monitoring area, a is the number of cluster head nodes in
the network, that is, the number of clusters, and the energy
consumed by data fusion is f [13]. Then, the energy consumption of each round of cluster head in the network is
expressed as



M
M
F=n×E
−1 +n×
+ n × εb2 ,
a
a

ð4Þ

where B is the average distance from the cluster head to the
base station, and B is calculated as follows:
pﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ 1
b = ∬s x2 + y2 dxdy:
s

ð5Þ

For the completion time of the task, it is not only related
to the upload completion time of edge calculation but also
related to whether the previous upload edge calculation is
completed [14].
2.2.3. The Design of Ceoda Algorithm. According to the ratio
of the residual energy to the average residual energy in each
region, the nodes are divided into candidate cluster head
nodes and common nodes. Candidate cluster head nodes
participate in cluster head election. Using the idea of fuzzy
logic, the input variables are the average residual energy of
the node, the distance from the node to the receiver, and
the number of neighbors around the node, the opportunity
value of all candidate cluster head nodes is calculated in this
round, and the more appropriate cluster head node is
selected [15]. The energy consumption E and the whole network of a complete cluster in each round can be calculated;
the energy consumption of each round W is expressed as



M
E=W+
− 1 E:
a

ð6Þ

Therefore, by minimizing E and making its derivative to a
0, the optimal number of cluster heads n is calculated, which
is expressed as follows:
rﬃﬃﬃﬃﬃﬃ
MA
n=
:
2π b

ð7Þ

In the range of N, the more neighbor nodes a, the more
extensive the information collected and the wider the information coverage, so it is more suitable to be elected as cluster
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Figure 2: Internet business big data (http://alturl.com/xtpfp).

head node. The minimum radius of N ideal cluster is calculated as follows:
rﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
A
N=
:
π×a

ð8Þ

When sampling data arrives at a speciﬁc time slot, an
adjustable data similarity ratio C is set at F. The selection
strategy is as follows:
f ≤ h + h × ð1 − cÞ:

ð9Þ

F is the actual monitoring data of a node in a cluster in
the current time. H and C represent the maximum and minimum monitoring values of adjacent common nodes, respectively [16].
2.3. Big Data. Big data, as a hot topic in academic research,
has attracted the full attention of experts and scholars around
the world, and the relevant analysis and research literature
have increased year after year [17, 18]. Foreign countries
have made in-depth research on the following three aspects,
including the basic theory of big data. It usually focuses on
the origin and development, basic deﬁnition, main characteristics, and basic structure of big data. The characteristics of
big data are as follows: large volume, many kinds, and poor
accuracy; the reason why big data has attracted more and
more attention is that it has great social inﬂuence and significance in terms of cultural tradition, professional technology,
academic status, and data and information research and

analysis; the traditional data information collection, data
information acquisition, data information research and analysis, and data information application technology cannot
meet the demand [19]. Analysis and research on the quality
of big data, there are a lot of low-quality data information
in large-scale data databases and the Internet. Big data is
shown in Figure 2.
For big data problems, we can use the data preprocessing
to deal with and solve the problem of big data quality. The
experimental model of big data quality obtained by a kind
of operation process can be used to ensure the selection and
adaptation of data quality, the evaluation of comprehensive
quality of big data, and the analysis and research of reference
standards [20].
2.4. Data Fusion Quaternion Method. The quaternion theory
is to transform the dynamic measurement problem which is
inconvenient to measure into the change mode of the object
rotating around the ﬁxed point easily. According to the above
deﬁnition of quaternion, the quaternion G can be converted
into the following form:
G = g0 + g1 i + g2 j + g3 k:

ð10Þ

Its ﬁxed-point rotation can be described as the rotation
of a coordinate or a vector relative to a certain coordinate
system:
G = sin i cos a + sin j cos β:

ð11Þ
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Table 1: The ﬁeld meaning of ﬁltering extraction.

Protocol type
Radius
Http

Key ﬁeld

Field meaning

Purpose

0x0608
Network layer
Host
User agent

Broadband account
User’s public IP
Host domain name
User description

Identify user
Matches broadband
User identity
Terminal

Table 2: User identity key steps.
Serial number
1
2
3
4
5
6

Step
DPI data cleaning
Protocol analysis
Message suﬃx ﬁltering
Broadband account extraction of radius message
Uniﬁed decoding
Basic message information

Indicates the direction of rotation of the instantaneous
shaft, therefore, quaternion can not only represent the
direction of rotation of the rotation axis but also represent
the size of the rotation angle. Now, this rotation relationship is expressed by the following operation methods:
H a = GH n Ga :

ð12Þ

In order to make the ﬁltering algorithm suitable for
the nonlinear system, it is necessary to improve it to a certain extent. The Kalman ﬁlter has the function of simple
algorithm and easy implementation, so either the classical
Kalman ﬁlter algorithm or the improved extended and
unscented Kalman ﬁlter algorithm will be applied in various ﬁelds, such as navigation guidance, target tracking,
and integrated navigation. Let the state equation and measurement equation of the stochastic discrete system at k
time be
Hk = FkXk + Wk:

ð13Þ

The general solution process of the Kalman ﬁlter algorithm is as follows:
Y k,k−1 = φk,k−1 Y k,k−1 :

ð14Þ

State estimation equation:
Y k,k−1 = Y k,k−1 + K k ð F k − W k Y k,k−1 Þ:

ð15Þ

3. Related Experiments of CBEC Big Data
Decision-Making Intelligent
Perception System
3.1. Cross-Border e-Commerce. Cross-border e-commerce is
derived from CBEC, personal purchase, and other modes.
With the development mode of diﬀerent conditions becom-

ing more and more mature, China’s CBEC market is also
gradually evolving, which makes researchers explore it from
the development process, development ideas, and other
aspects. The problems and countermeasures in the development process show that China’s e-commerce has broad prospects and great potential, but the development of crossborder logistics is slow. It has seriously restricted the further
development of cross-border trade and new logistics, while
foreign warehouses are emerging. With the development of
the times, it can solve many problems that traditional
cross-border logistics cannot solve, such as time-consuming,
high cost, and heavy custom clearance. Cross-border ecommerce enterprises also face some problems in using foreign warehouses. For example, the wrong choice of foreign
storage facilities and the operation mode of CBEC companies
have brought many obstacles to the future operation.
3.2. Cross-Border e-Commerce User Identity Keywords. For a
large-scale data analysis system, because there is a lot of
unnecessary information in the local broadband business
data, in order to meet certain strategic needs, the required
data must be deleted for eﬀective data analysis to ensure the
accuracy and eﬃciency of extraction. Most broadband users’
network traﬃc is DPI, which is used to analyze data packets
and extract relevant information, evaluate the type of packet
protocol, and ﬁlter and delete packets other than HTTP and
nonbeam, such as FTP, DNS SMTPitp and Nast. Then, other
HTTP packets are analyzed through HTTP application layer
messages, and ﬁelds such as URI, host, UA, refer, cookie, and
content are downloaded. The meaning of the extracted ﬁelds
is shown in Table 1.
For example, in the URI ﬁeld, ICT, GIF, PNG, JS, JPEG,
CSS, and other formats are used as extensions to require
image resources and website styles. Since the traﬃc data are
all requests of users for uniﬁed data resources, they do not
contain enough information about the user’s identity, so it
is useless to extract the user’s identity information, as shown
in Table 2.
3.3. Big Data Decision Intelligent Perception System
Framework. On the basis of the unique advantages of having
more complete user online shopping traﬃc than other CBEC
platforms, operators provide broadband users with personal
online shopping recommendation, which not only provides
reliable traﬃc promotion methods for operators but also provides high-quality data services for home broadband users,
which has far-reaching signiﬁcance and value in the ﬁeld of
CBEC [21, 22]. Through the analysis and mining of home
broadband user traﬃc, and through a series of operations
such as user feature extraction based on deep packet analysis,
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Cross-border e-commerce intelligent perception
system

User traffic data

User e-commerce behavior tag extraction

User demand extraction

User tag personalized recommendation

e-Commerce recommendation service

User feature extraction

Figure 3: Platform user management module.
Table 3: Ranking of cross-border e-commerce platforms in China.
Popularity

e-Commerce platform

1
2
3
4
5
6

Tmall global
NetEase koala
JD global
Little red book
Ocean terminal
Vipin international

Electronic access
control

e-Commerce

Business data

Open source TL technology

germination, birth, development, standardization, and standardization. e-Commerce begins with the purchase of foreign
goods for Chinese foreign students. They went to foreign
supermarkets to buy foreign goods and sent them to China
by meat express. With the emergence of national food security and the increase of consumption, the demand of Chinese
population for foreign goods increases, and CBEC begins to
rise. The state has issued a series of important policies to
adapt to the development of CBEC, opening up crossborder registration licenses successively, launching CBEC
market, and large amount of funds ﬂowing into crossborder areas. China’s CBEC import has entered the peak of
growth, and various CBEC companies have emerged. The
state then issued a series of policies to regulate the behavior
of CBEC enterprises. A number of small- and mediumsized CBEC enterprises began to close, and CBEC entered
the brand washing and ranking period, users gradually gather
to a complex platform and vertical classiﬁcation of CBEC
enterprises import, and the industrial chain optimization
has entered a new stage.

4. Intelligent Perception System of Big Data
Decision in CBEC
Original data preservation

Target data factory database

Figure 4: Platform user login.

tag extraction based on user e-commerce behavior, and personalized recommendation based on user tag, the personalized e-commerce recommendation service for home
broadband users based on big data analysis is ﬁnally realized.
The basic framework ﬂow is shown in Figure 3.
3.4. Evolution of Cross-Border Import e-Commerce. The
development of CBEC in China has experienced ﬁve stages:

4.1. Cross-Border e-Commerce Trading Enterprises in China.
According to the survey of popularity ranking of China international e-commerce platform in 2019, Tmall international
reputation ranks ﬁrst, NetEase koala ranks second, and JD
ranks third in the world, while Hong Kong and JD, respectively, get the fourth and ﬁfth popularity. As a benchmark
enterprise of China’s e-commerce, Tmall and JD gather a
large number of users. Their cross-border import business
will grow faster than other companies. However, as a comprehensive procurement platform, they are limited in meeting the personalized needs of cross-border users. Haigou
koala relies on NetEase to select CBEC users from NetEase
user base. NetEase koala takes the way of direct and independent procurement in commodity supply, which makes the
goods have excessive production cost and can transform
users. Tmall international, JD global, and NetEase koala are
the leading enterprises of CBEC in China. Xiaohongshu
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Table 4: e-Commerce platform user rate questionnaire.
Year

Number of users (must)

User rate

2016
2017
2018
2019
2020

40
65
76
78
80

7.34%
12.45%
13.25%
15.66%
18.88%

Table 5: Weighting table of inﬂuencing factors.
Factors
Users
Products
Experience
Talents
Technology
Capital
Logistics

Weight
8
7
5
6
7
5
6

works with foreign end-end e-commerce to make vertical
segmentation and ﬁnally obtain market recognition according to user needs. Vertical e-commerce imports represented
by Xiong Hongtu, foreign terminals, and darling constitute
the basis of CBEC import in China. The popularity ranking
of e-commerce platform is shown in Table 3.
As a cross-border platform and e-commerce, ecommerce can continue to promote economic globalization
and play an important role in promoting the development
of foreign trade. In terms of development level, the development level of CBEC in developed countries in Europe and
America is signiﬁcantly higher than that in China, However,
with the information fusion technology, the decision intelligent perception system is a high-level application based on
the existing informatization of the scenic spot. It has strong
practicability and advanced nature and can meet the requirements of cross-border business decision support, business
data analysis, traﬃc prediction, data management, and system management. Therefore, the intelligent decision system
of scenic spot decision-making based on business intelligence
is designed. The overall framework of the system is shown in
Figure 4.
The data required by the prediction submodule is distributed in business systems such as electronic access control, ecommerce, and business data or public platforms. In order to
make accurate prediction of CBEC by using these data, the
ETL Technology must be used to extract and transform these
data and then load them into the data warehouse. In order to
meet the actual information data decision-making status of
CBEC, the ETL Technology must be used to extract and
transform these data, so each business system is designed to
use diﬀerent database software storage, which has common
representativeness.
4.2. Number of Cross-Border e-Commerce Internet Users.
China has a huge Internet user base, so China’s CBEC import
has a huge consumer market. Since 2016, the number of

users of the e-commerce platform has increased signiﬁcantly. This is due to the vigorous promotion of crossborder enterprise development by China’s e-commerce and
the high attention paid by various departments to the development of CBEC. The situation of users of the CBEC platform is shown in Table 4.
From Table 4, we can see that the number of Internet
users in China reached 610 million in 2016, among which
CBEC users exceeded 40 million, and the penetration rate
of CBEC users was 7.34%; in 2017, the number of Internet
users in China reached 640 million, of which the number of
CBEC users reached 65 million, and the penetration rate of
CBEC users reached 12.45%; in 2018, the number of CBEC
users in China increased to 76 million, with the penetration
rate of CBEC users reaching 13.25%; in 2019, the number
of CBEC users in China increased to 780 million, and the
penetration rate of CBEC users reached 15.66%; in 2020,
the number of CBEC users in China will increase to 80 million, and its permeability will be increased to 18.88%.
4.3. Construction of Cross-Border e-Commerce Decision
Intelligent Perception System Model. The construction of the
CBEC decision model is the application of cross-border
import decision matrix in the e-commerce decision model,
and it is a practice of the optimal scheme selection. The
expert method is used to summarize all the alternative business models. The evaluation criteria are replaced by common
factors aﬀecting e-commerce enterprises’ decision-making,
namely, ﬂow introduction, supply chain integration ability,
core management personnel industry experience, Internet
product development ability; capital, logistics, and talent factors play an important role in the selection of the CBEC
model as shown in Table 5.
It can be seen from Table 5 that the expert method is used
to assign values to each factor, and weights are given from 1
to 10 according to the importance of the inﬂuencing factors.
The weights of each inﬂuencing factor are calculated by the
average value after the expert group members assign values
to them, respectively. China’s cross-border import and ecommerce mainly include “online tariﬀ import” and “direct
import.” Therefore, China’s cross-border import and export
trade mainly includes “online import” and “direct import”
bonded custom clearance and direct mail custom clearance.
Therefore, an intelligent system for CBEC big data decisionmaking is established. The ﬂow chart is shown in Figure 5.
The construction of the cross-border decision-making
model of import e-commerce is the application of the
cross-border business model decision-making matrix in ecommerce, and it is the practice of system optimization selection: traﬃc (users), supply (product organization supply),
experience (industry experience of core executives), talent,
technology (Internet product development ability), capital,
and logistics. The expert method is used to give weight to
the seven elements. The inﬂuencing factors are evaluated
according to the evaluation criteria, that is, the inﬂuencing
factors are evaluated according to the actual situation of the
enterprise to be diagnosed. The highest score is the theoretical optimal option. The “inﬂuencing factors” and evaluation
criteria are determined as shown in Figure 6.
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System
building

Platform
entry
Translation and search

Proxy server

Decision
planning

Data analysis
and mining

Reasoning
agent

Order processing
system

User

Figure 5: Platform collaborative management.
5
4

4

4

4

4

4

3

3

3

3

3

3

2

2

2

2

2

2

1

1

1

1

1

1

Users

Capital

Evaluate

4
3
2
1
0
Talents
Products
Factor

Technology Experience

Bad
Bad
Average

Figure 6: Inﬂuencing factors and evaluation criteria.

From the perspective of big data globalization strategy innovation, CBEC enterprises need to continuously
strengthen bilateral regional cross-border data ﬂow cooperation and need to carry out data fusion and platform docking
with government big data platform. One road policy, the
state will not only establish a market leading edge in the
region but also promote the integration of industrial optimization and rational allocation of resources. The government
and CBEC enterprises need to continuously expand the
docking degree of the platform, optimize the trade process,
and strengthen the supervision. Through the continuous
process optimization and industrial upgrading of the bonded
zone and free trade zone, CBEC enterprises can make the
innovation of decision-making and operation more suitable
for the needs of the rapid development of the market and also
enable the government to realize dynamic and real-time
supervision, to ensure the healthy and orderly development
of CBEC industry, as shown in Figure 7.
Cross-border e-commerce enterprises need to have a full
understanding of the globalization strategy. By intervening in

the big data factors inside and outside the organization, they
can make the organization’s information communication
more rapid and accurate, make the organization’s management level ﬂatter, reduce the decision-making level, simplify
the operation process, improve the quality of products and
services, and increase customer satisfaction, as shown in
Figure 8.
From the perspective of big data platform business strategic innovation, CBEC enterprises need to innovate in the
form of platform strategic solutions from the perspectives
of product, industry, supply chain, and new economic form.
Cross-border e-commerce enterprises need to establish and
improve B2B and B2C product visualization trading platform, classify, integrate, and analyze business data with visualization big data, and adopt big data precision marketing
strategy to realize the promotion of low-cost and accurate
products and services. According to the industrial characteristics of CBEC, establish and improve cross-border ﬁnancial
service platform to achieve industrial agglomeration with
low-cost funds.
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Figure 7: Data fusion of enterprise e-commerce platform (http://alturl.com/9b7yp).

Figure 8: Cross-border e-commerce industry development (http://alturl.com/s2fk4).

10

5. Conclusion
In this paper, the data fusion algorithm method, data fusion
network model, quaternion method, big data decision intelligent perception system framework design experiment, and
CBEC user experiment are used to study the CBEC big data
decision intelligent perception system based on data fusion.
With the continuous development of Internet technology
and big data application, data-driven and technologydriven business model innovation of modern enterprises
emerges endlessly. With the change of social, economic,
and related industrial structure, the external environment
of enterprises is also changing rapidly. Customer orientation
to meet personalized needs and customized services has
become the core business focus of enterprises. Based on previous scholars’ research, the thinking and theory of big data
and enterprise business model innovation are more perfect.
Based on these thoughts and theories, modern enterprises
ﬁnd the theoretical basis and thinking direction in the way
of big data application and business model innovation. Few
scholars have systematically discussed the driving force of
business model innovation, and few scholars have conducted
in-depth research and discussion on the relationship between
business model innovation and the development of enterprise strategy, industry, and national strategy. Previous
scholars have done a lot of research on business model innovation, but most of them focus on the process, evaluation,
and concept of business model innovation. When they study
the process of business model innovation, they tend to put
forward the path of business model innovation from one or
two aspects; however, few scholars have conducted systematic or strategic discussions on business model innovation
in the era of big data.
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