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Artiﬁcial intelligence is a branch of computer science, which includes natural language, intelligent processing, and professional
methods. Since the birth of artiﬁcial intelligence, the technology and application ﬁelds have continued to grow, and the application
ﬁelds have also continued to expand. This article aims to study the application of artiﬁcial intelligence technology in the
management information system of container multimodal transportation and to provide convenient and eﬃcient operation
methods for container multimodal transportation. This paper proposes the C-means clustering method. Through the research and
development of the terminal management system, it has achieved great success in automation, intelligent planning, and integrated
management. At the same time, the EDI system is adopted, which mainly uses the combination of GPS and GIS information
platform Internet network technology. Therefore, when evaluating the operation of the multimodal transport virtual container
under the control of coproduction, the DEA method is used to operate the multimodal virtual container. The situation is analyzed
and evaluated, and the multimodal transport virtual container is determined through investment. The experimental results of this
article show that the artiﬁcial intelligence system achieves the most eﬃcient multimodal transport management with the most
eﬃcient system model, combined with the leading container multimodal transport virtual enterprise, to provide the best way of
the management process for the development of the multimodal transport management information system. The intact rate of
container cargo during transportation is as high as 99.7%.

1. Introduction
Before the development of the multimodal transport
business, the operators of many transport companies
worked independently and created their own systems.
Therefore, the work done is very limited. Only after entering
the multivehicle business can we expand our business signiﬁcantly and make more use of our own equipment and
materials. Can avoid unnecessary investment in other
companies? Due to the development of multiple ships and
cross-border transportation facilities, it can be assumed that
each supplier can choose the best location and route, establish eﬃcient transportation, improve the level of transportation organization, and coordinate the connection of
multiple transmission lines. The carrier will combine multiple modes of transportation to determine the best

transportation route and provide a uniﬁed transportation
document, a uniﬁed liability limit, and a uniﬁed rate when
conditions permit. As a result, cargo owners’ demand for
more transportation continues to increase, and they are
cooperating with international transportation companies
to support the development of multiship transportation.
With the development of the global econoour, international trade has become more frequent and larger in scale.
In order to reduce trade and transportation costs, a large
number of companies have chosen packaging as a carrier.
In order to achieve the same small cost, container ship
owners are willing to further expand the scale of container
ships. This requires that the container terminal corresponding to the large containing ship is also getting bigger
and bigger. The voyage needs to be deep and long enough to
accommodate large enough ships.
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With the continuous and in-depth development of network
technology and information technology, the importance of
network security management is becoming more and more
obvious. Among them, network information management and
more general security management are important research
topics in the ﬁeld of network security management. In recent
years, the research on artiﬁcial intelligence-based network
widgets and trust management models has received close attention from academia, government departments, and industries. Governments and enterprises in many countries and
regions in the world attach great importance to and invest in
research in these two directions. Their progress will continue to
promote the progress of scientiﬁc and technological equipment
and, at the same time, will have an impact on the country and
national strength and national security. The open large-scale
container transportation system is like a large socio-economic
system. It is an open system with multiple functions such as
transportation, econoour, and labor. In order to perform these
functions, the system must absorb a large amount of material,
energy, and moisture from other social systems to increase the
system capacity and thereby reduce the negative humidity of
the system. On the one hand, only in this way, the multimodal
container system can not only maintain normal operation but
also develop eﬃciently and systematically. On the other hand,
the multimodal transportation system absorbs the resources
and energy provided by the society, and on the other hand, it
provides added value and supports its further development
with its pioneering life cycle.
The research on the management information system of
container multimodal cooperative transportation based on
artiﬁcial intelligence technology is a very hot research topic.
Therefore, many well-known scholars at home and abroad have
carried out in-depth research on this topic. The article by Li of
the container multimodal cooperative transportation management information system based on artiﬁcial intelligence
technology integrates the resources of various new cooperation
modes and proposes an empty container transportation optimization method based on the participation of container ports;
that is, the container port is cooperating with other parties. The
role of container leasing companies is used to provide shipping
companies with empty container demand [1]. Grobelny P
mentioned that multimodal transport is still a growth area of
Polish economic activity. In 2015, more than 10 million tons of
goods were transported in this way, an increase of 7.5% over
2014. According to data from the Railway Transport Oﬃce
(RTO), Poland’s multimodal transport accounts for only 2.37%
of the quality of goods transported by rail and 4.53% of the
transport work. Compared with other countries, this makes
Poland one of the last places in Europe [2]. The latest developments in You J’s intelligent transportation system allow traﬃc
safety research to extend from analysis based on historical data
to real-time applications. This research proposes a new method
for predicting the likelihood of collisions using traﬃc data
collected by discrete loop detectors and web crawling weather
data. The matched case-control methods and support vector
machine (SVM) technology are used to identify risk status.
Adaptive synthetic oversampling technology is applied to solve
the problem of unbalanced data sets. Random forest technology
is applied to select inﬂuencing factors and avoid overﬁtting
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problems [3]. Rahman et al.’s technological innovations over the
years have highlighted the operation of enterprise connection
organizations and diﬀerent application platforms. Therefore, a
uniﬁed management information system (MIS) that can use the
Web and promote programming development is needed. The
software agent is the latest development of computer software
technology, which can be used to quickly and easily build integrated information systems [4]. The proposal of Vilkov et al.’s
theory and its subsequent solutions are based on fuzzy set
theory, fuzzy logic, and dynamic programming theory. Proposed simple enough algorithm to approximate the problem is
under consideration, which can be used for software development. The proposed algorithm is illustrated by conceptual
examples [5]. Zhao M studies the characteristics of climate
anomalies under the complex eﬀects of atmospheric circulation
anomalies and monsoon systems. His analysis has followed all
the basic characteristics of marine logistics and land logistics,
but due to the high transportation risk and long transportation
time, freight management is diﬀerent [6]. Zhu’s article draws on
the research results at home and abroad, introduces an image
processing system, uses mathematical modeling optimization
methods, and summary induction methods to establish an
image processor-based container multimodal logistics safety
emergency decision support system research model. The
combination of qualitative analysis and quantitative analysis,
based on theory, early warning management methods, and
emergency decision-making system, made in-depth thinking on
the image-based container multimodal transport logistics safety
emergency decision support system [7]. There are still many
problems encountered in the actual operation process, such as
the coordinated deployment of vehicles, the coordination of
multiple ports, and the diﬀerent modes of operation. At the
time, the transportation of goods will not be the same. These
problems need to be resolved. The domestic research and
development of the terminal management system started late,
but through the unremitting eﬀorts of our developers, we have
made great achievements in automation, mechanization, and
high eﬃciency. China’s terminal management is also at the
world’s top level.
The abovementioned scholars have done a very comprehensive research on the logistics safety of container multimodal
transport, but they do not have a good combination with
artiﬁcial intelligence technology. Therefore, this article will
focus on the operation form of container multimodal transport
under artiﬁcial intelligence technology. An inventory of potential safety hazards is made and, at the same time, certain
solutions are proposed to the corresponding problems.

2. Management Information System of
Container Multimodal Coordinated
Transportation Based on Artificial
Intelligence Technology Method
2.1. Artiﬁcial Intelligence Technology. With the development
of the times, the future technological products brought by
artiﬁcial intelligence will be the “box” of human wisdom. Artiﬁcial intelligence can simulate the information process of
human consciousness and thinking [8]. Artiﬁcial intelligence
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is not human understanding, but it can be considered human
and beyond human understanding. Artiﬁcial intelligence is a
very diﬃcult science. People engaged in this business need to
understand computer science, psychology, philosophy, artiﬁcial intelligence, engineering, and computer vision. It is a
very broad science, covering various ﬁelds. For example, in
general, one of the main areas of artiﬁcial intelligence research
is to enable machines to perform certain tasks that require
continuous understanding by humans. But diﬀerent times
and diﬀerent people have diﬀerent understandings of this
“complex task.” It shows that through personal design and the
application of artiﬁcial intelligence [9], the port industry has
great expectations for artiﬁcial intelligence, and it also shows
that Chinese ports can use it to increase competition. Large
containers are large in size, mass, and bulk and require special
space and equipment for operation during the loading and
unloading process. Therefore, the central function of the
container is called a container terminal. An important part of
cargo transportation is transportation. It is a port where water
and land transportation usually goes. Its safety, stability, and
excellent performance are the basis for guaranteeing transportation and play a vital role. The modern logistics industry
is developing rapidly, and container transportation is the
most important tool in international and domestic trade, low
cost, large capacity, ﬂexible transmission, etc. These characteristics make it an important part of logistics and transmission [10]. The container industry has become an
important indicator to measure a country’s logistics level. The
Ministry of Transport plays an important role in the country’s
economic development. With the integration of the global
ﬁnancial system and the rapid development of the global
ﬁnancial system, the era of global logistics is coming. The
modern container terminal is not a clean container. It has
gradually become a large shipping center and the most important distribution logistics center in the system. Its inherent
characteristics give it unique advantages in the logistics
system. The rapid development of our country’s container
terminals has beneﬁted from many factors at home and
abroad: domestic economic development, economic transformation, global economic system, international trade
growth, advanced machine automation, modern control
systems, and international competition [11]. Under the inﬂuence of these various factors, the development of container
terminals will inevitably develop more eﬃciently and eﬀectively. The home computer software industry started late, and
the research and development of terminal management information systems regressed. Computer intelligence and information management systems are widely used in developed
countries, widely used in many industries, and have achieved
amazing results in the adoption of modern management
systems. Foreign countries have achieved great success in
automation, intelligent planning, and integrated management
through the research and development of terminal management systems. Information technology is the foundation
of understanding. Diﬀerent conditions can be met. Subsequent business requirements and operational requirements
can be implemented objectively and eﬃciently, delivered on a
regular basis, and formulate optimal operating strategies,

3
improve terminal operating eﬃciency, and save customers
time and cost power. The most important function of the
terminal control system is automation. Automation is an
important production problem through integrated management process, system analysis process, and information
process [12, 13]. Automatic drilling can greatly improve
container loading and unloading operations, reduce the intensity of simulation work, and reduce the spread of business
risks. This is a successful automation application. Knowledge
integration refers to the high degree of dispersion of multiple
knowledge and the global optimization of resources.
2.2. Container Multimodal Cooperative Transportation
Management Information System. Container transportation is a product of transportation renewal and an
important part of logistics renewal. Especially, in recent
years, multiship transportation has become a transportation organization for international logistics services,
and its services and beneﬁts will be reﬂected and embodied in the industry. Although multilane traﬃc has been
developed for ten years, there are still many problems that
are diﬃcult to coordinate [14]. There are many contents
and problems in multiapplication transmission systems
not only “application” problems but also “software”
problems. For the application itself, the problem is mainly
focused on the promotion and use of the application, and
the software problem is the optimization of the system and
the level of use of the application. For this reason, it is
necessary to work from the perspective of system integration, so that the system can work more eﬃciently.
Advantages of container multimodal transport is as follows: regardless of the number of transport conditions
used to transport goods and the frequency of changes in
the goods during transportation, all transport cases are
handled by multicarrier operators [15].
The multimodal transport operator is the organizer of the
entire transportation. In the multimodal transport, its business
procedures mainly include the following links:
(1) Accept consignment applications and conclude
multimodal transport contracts
(2) Issuance, pickup, and delivery of containers
(3) Export declaration
(4) Packing of goods and receiving goods
(5) Booking space and arranging cargo delivery
(6) Apply for insurance
(7) Issuing a multimodal transport bill of lading to
organize and complete the entire transportation of
goods
(8) Customs business during transportation
(9) Delivery of goods
(10) Handling of freight accidents
Among them, the business has better requirements for
the overall system design mainly in 1, 4, 6, and 3. It is
explained as follows:
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(1) The multimodal transport operator judges whether
to accept the consignment application based on the
consignment application submitted by the consignor
and its own transportation route. If it can be accepted, after the two parties have agreed on the
relevant matters, they will sign the copy of the station
receipt to the shipper or its agent to prove that the
application for consignment is accepted, and the
multimodal transport contract has been concluded
and started to be implemented.
(4) For the full container of goods packed by the owner,
the consignor shall be responsible for transporting
the goods to the place speciﬁed in the agreement
between the two parties, and the multimodal
transport operator or his agent shall receive the
goods at the designated place. In the case of LCL
cargo, the operator receives the cargo at the designated freight station. After receiving the goods, the
person receiving the goods on behalf of the intermodal transport operator shall sign the original
receipt at the station and give it to the consignor or
its agent.
(6) On the shipper’s side, cargo transportation insurance
should be insured. The insurance is handled by the
consignor itself, or the consignor shall bear the
expenses and be handled by the multimodal transport operator on his behalf. Cargo transportation
insurance can be insured for the entire journey or in
sections. In the case of multimodal transport operators, cargo liability insurance and container insurance shall be insured, and the operators or their
agents shall apply to the insurance company or in
other forms.

The courier only needs to bring a transfer contract and
a safe. If the baggage is lost or damaged during transportation, the multivehicle operator will be responsible for
all transportation, and the transfer of each transportation
component will be responsible for the damage of its own
transportation part. Most ships use containers as a means
of transportation to directly complete the transshipment.
After the goods are stored in the manufacturer’s oﬃce or
shop, they can be directly shipped to the shop owner’s
oﬃce or shop. Due to the use of ﬁtness equipment for
loading and unloading during transporting, and the
luggage in the box is not aﬀected, luggage damage, luggage
accidents, and luggage theft are greatly reduced, thereby
improving the quality of luggage to a certain extent. In
addition, due to the close cooperation and close connection of multiple transportation systems in many aspects, the speed and transit time where the goods go
reduce the loading time of many goods, thereby ensuring
the safety, speed, and accuracy of the goods [16]. Multimodal transportation can improve the level of transportation organization, realize integration and
integration, and improve the connectivity between different transportation systems. Before the development of
multimodal transport, operators of many shipping sites
worked independently and made their own plans.

Therefore, the length of business is limited, and the scale
of freight is also limited. However, once diﬀerent transportation companies join multivehicles, it can greatly
increase the scale of service operations, increase the impact of available equipment, and choose better transportation routes and arrange appropriate transportation.
With the development of the global econoour, international trade has become more frequent and larger in scale.
In order to reduce trade and transportation costs, a large
number of companies have chosen packaging as a carrier.
In order to achieve the same small cost, container ship
owners are willing to further expand the scale of container
ships. This requires container terminals corresponding to
large container ships to become larger and larger [17, 18].
Cruise ships need to have deep and long enough scenes to
transport large container ships. The opening of the container handling system also proved internally that this
operation requires a large amount of information exchange. Compared with sea transportation, a large
amount of information exchange is also required for the
terminal or transportation to accurately obtain its precise
positioning to ensure the eﬃciency of transportation. The
plan is to exchange information with the two main departments as follows: the ﬁrst is production, planning,
operation, transportation, and related procedures, rules
and regulations, etc. The second is the distribution and
demand of related commodities, national and regional
policy information, policy information, product information, policy and regulation information, special technical information, etc. The information exchanged
between programs and regions, for example, should
provide multivehicle transportation systems with transshipment capabilities to the environment [19] and collect
information such as time changes and transportation
information through supply and demand updates to ensure the normal operation of the multibox transshipment
system. The artiﬁcial intelligence industry started late, and
the development of terminal management information
systems is relatively slow. Computer intelligence and
information management systems are widely used in
developed countries, widely used in many industries, and
have achieved amazing results in the adoption of modern
management systems. Foreign countries have achieved
great success in automation, intelligent planning, and
integrated management through the research and development of terminal management systems. Information
technology is the foundation of understanding. Diﬀerent
conditions can be met. Subsequent business requirements
and operational requirements can be implemented objectively and eﬃciently, delivered on a regular basis, and
formulate optimal operating strategies, improve terminal
operating eﬃciency, and save customers time and cost
motivation. The most important function of the terminal
control system is automation [20]. Automation is an
important production problem through integrated management process, system analysis process, and information process. Automatic drilling can greatly improve
container loading and unloading operations, reduce the
intensity of simulation work, and reduce the spread of
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business risks. This is a successful automation application.
Knowledge integration refers to the high degree of dispersion of multiple knowledges and the global optimization of resources.

Through the above formula, it can be concluded that the
fuzzy C-type mean clustering method can be expressed as
the following mathematical program:
c n
��2
�
m�
min z(U, V) �   μik  ��xk − v1 �� ,

(9)

i�1 k�1

2.3. Algorithm of the Management Information System of
Container Multimodal Coordinated Transportation Based on
Artiﬁcial Intelligence Technology. On the basis of explicit C
partition, the C-means clustering method cannot be obtained [21]. The C-method shown in the set method reduces
the category variation to an area function [22], and the
mathematical model is deﬁned as follows:
1
v1 �    xk i � 1, . . . , c,
s1  s1 ∈x1

(1)

where v represents speed and S represents mileage
c

m

��
��2
min z(U) �   μk ��xk − vk �� .

(2)

i�1 k�1

n

Mfc �  μk xk +  μj .
k�1

(3)

k�1
1/2

n

2
⎢
⎣ xkj −vk  ⎤⎥⎦ .
dk � ⎡

(4)

j�1

If several cluster center vectors are known, the Euclidean
distance between x and the cluster center vector v is as
follows:
n

i�1 k�1
n
k�1

(11)

k�1

Due to the factors that aﬀect the design and construction of
container components, there is a certain degree of uncertainty
and attention in the information and description collection
process [25], so the average clustering method is selected to
read the conﬁguration of container components v and x.
m

nk�1 μk  xk
m i � 1, 2, . . . , c,
nk�1 μk 

��
��2 1/m�1
1/��xk − vi ��g 
μk �
��
��2 .
cj�1 1/��xk − vi �� 

(12)

(13)

The purpose of studying transportation output is to
determine their impact on total output and total input.
Among them, the structural eﬀect refers to the impact of
other factors, especially changes in the input system, on the
total output. When the total amount remains the same or the
production system remains unchanged, the total output
remains unchanged. Through the total investment I, on the
premise that there is a proportional growth relationship P
between input and output, the above deﬁnition is expressed
by a mathematical model:
I
I
⊲P � P0 2  − P0 2 ,
I0
I1

(14)

2

2

(5)

⊳I � I0

k�1 v�1

m

n

v1 �  μik  Xk ·  μk U ∈ Mfc .
k�1

n

m

p

W �   ηk dvc  ,
n

(10)

i�1

vi �  μk  xk ×  ϖm
k.

v1 �

The result of cluster analysis of items using the C-mean
clustering method is that one item belongs to one category.
In cluster analysis, when the impact factors required for
planning and their degree of impact have been fully determined [23], The algorithm can also be used in the calculation of the container scheduling problem of the
terminal, which can eﬀectively improve the scheduling efﬁciency. The C-means cluster analysis method can be used,
as shown in the following formula:
n

c n
c
��
��2
⎝ −1⎞
⎠,
z(U, V) �   λi ��xk − vi �� + μ⎛

(6)

k�1

Based on the C-split fuzzy division, the C-split fuzzy
method can be obtained. The C-method simulation function
is also a cluster analysis method, which can reduce the
category variability as a quality function [24]. An example of
the C-means compression function is as follows:
��
�
��xk − v1 ���2 � xk − vi  G xk − v1 ,
(7)
T
G
��
�
�
�
��xk − vi ���2 � ��� xk − v1 ���2 +  i � 2.
G
n�1

Pi
P
− I0 i  i � 1, 2, 3.
P0
P0

To use the calculation of structural eﬀects to guide the
structural adjustment of a multitool system, we must ﬁrst
identify which institutional eﬀects are signs of structural
optimization. The concept of optimization is to use many
transmission conditions and ﬁnd the optimal area q. The
actual use range of parameter p is (0.08–3.97), the range of V
is (36.7–42.9), and the range of S is (697–1182).
⊲P1 � P0 − P0i + Pi
j

(8)

(15)

flj �

qj h k
r h0j

+

In
I + Ii
− P0 0
,
I0
I2

qj exp(−θc)
r exp−θcrj 

.

(16)

(17)
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Theoretically speaking, k has a maximum value, and p
that satisﬁes the maximum value of k is the optimal probability value of multimodal transport distribution. The
following formula can be derived:
k�−

r prμ 1nprj − prμ 
r pCrμ

,

r
2
r
2
zk −1npj r py cx  + cr p 1npj − p 
�
,
r 2
zprh
r pi c 

1nprj
Crj

�

r prj − 1nprh 
r pC2k

.

(18)

(19)

(20)

3. Experiments on the Management
Information System of Container Multimodal
Coordinated Transportation Based on
Artificial Intelligence Technology
While global trade has enabled the continuous development
of the global econoour, it has also enhanced the competitiveness of container terminals in the global econoour. The
scale of the entire container trade industry has dropped by
37.6%, shipping has decreased by 60%, and the utilization
rate of terminals around the world has also shown a cliﬀ-like
decline. Even in the face of the global economic crisis, the
economic crisis of container trade has become more serious.
In recent years, the development of our country’s container
terminal culture has slowed down, which has already
touched the bottleneck of industrial development. Faced
with this situation, the country has issued corresponding
policies to deal with it. Under the new policy format and new
policies, the terminal industry is facing a world and challenging situation. On the one hand, some of the best
companies can stand out from the competition, continuously improve facilities and management, and promote
healthy growth; on the other hand, competition forces
companies to continuously improve, increase productivity
and performance levels, improve management systems,
reduce operating costs, and improve enterprises the ability to
avoid risks. For a combination of multiple transmission
capabilities, a single mating cable is not enough. The importance of the matching base lies in the self-regulation of
the transmission capacity among many transmission systems. However, the econoour is constantly developing and
developing, and the demand for transportation is also
growing, then adapting to the oral system. For multimode
payload requirements, the corresponding process is also
static. The development process is to make up for this defect
and is also an important basis for the balance of power and
energy [26].
3.1. Experimental Description and Experimental Strategy.
Thanks to the precise control function of the container
control system, the terminal runs smoothly. With the
continuous change of business, the function of the terminal

control system also needs to change constantly, and the
control system also needs corresponding changes, which
puts forward the highest requirements for the function of the
system. However, the system has always focused on a
common location in the design process and is unlikely to be
useful when dealing with new situations that aﬀect terminal
performance. In this case, the developer needs to consider
whether the project manager has the ability to adapt to
changes during the development process. Before developing
an information system, it is necessary to analyze the information processing function, construct system architecture, levels, functional modules, and related processes. This
problem needs to be subdivided from surface to space, from
process to perspective, from top to bottom, etc., in order to
evaluate the eﬀectiveness of the program. System performance requirements are analyzed through system analysis.
First, the research objectives and the performance requirements are determined through objective research objectives. The research subjects have a wide range of
requirements, strong professionalism, and rich experience.
It should include managers, professionals, engineers and
technicians, customer personnel, and other personnel who
design program information. Second, what is being studied
is determined, including people, things, and the relationship
between the two. The functional requirements of the program can be understood through human research, the
functional basis of the program can be understood through
the study of the object, and the functional relevance of the
program can be determined by the relationship between
people and objects and between people. Then, there is the
research method, and the most accurate research method is
used through the process of the most extensive procedural
activities, levels, and relevance. The ﬁnal step is to wisely
choose the size of the work through their expertise, remove
the excess size, and determine the length of the subject work
required to determine the key size. Successful system performance analysis can ensure that a well-designed system is
optimized, managed, and fully functional.
3.2. Sample Collection. The container terminal management
system is not a simple data management system. Through
this system, the intelligent transmission function of the
junction box can also be realized. It is a highly automated
and intelligent system that can improve machine eﬃciency
and reduce unnecessary workload. The intensity of simulation work is reduced, the production process is shortened,
work eﬃciency is improved, and continuous performance is
achieved under certain requirements. While improving
performance, it also saves time and cost for customers. The
types of these materials are not uniform for containers that
run multiple ﬁtness applications, and the technical indicators and operating parameters may be completely inconsistent. The parameter indicators in similar applications may
be incompatible, which makes many information processes
in information sharing. And this knowledge is eﬀective. This
is the problem of “knowledge islands.” And with the development of the terminal, not all facilities should be added
and constantly updated, which means that “information
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islands” will continue to form, which will signiﬁcantly aﬀect
the digital structure of terminal containers. The lack of full
automation of business operations and terminal services and
no knowledge can reveal the beneﬁts of the program.
3.3. Experimental Results and Data Analysis. The automation
and understanding of traditional terminals is a new trend.
Unlike fully automated terminals, the automatic conversion
of traditional container terminals must plan for existing
investments to avoid aﬀecting business growth. Finding a
low-cost method can also identify exercises on this basis.
This is a challenge that every traditional container terminal
must face now. Therefore, the intelligent tally system extended by artiﬁcial intelligence technology came into being,
and its working principle is shown in Figure 1.
The artiﬁcial intelligence application system controls and
recognizes the path required by the camera monitoring
system; the monitoring system sends video to the recognition equipment. The recognition machine knows the box
number, box type, line number, and operation information
of the expert tally application. The artiﬁcial intelligence
system application server sets the CTOS system to verify
whether the operation is feasible. The smart tally application
server notiﬁes the winch driver, cable operator, and service
information management personnel through voice. The
recognition machine recognizes the service information to
the smart tally server. The smart tally application server
automatically installs CTOS and writes automatically enter
the current operating procedure. The intelligent tally application server will display external information on the
client interface, and the tally staﬀ will manually intervene as
shown in Figure 2.
In order to transport containers, we need to check the
characteristics of the ﬂow of goods. The impact of seizure on
the ﬂow of goods is analyzed by simple cargo ﬂow patterns in
container transportation and cargo organization. The migration of related goods depends on the transportation
regulations of many countries and the economic and local
conditions of each transportation system to determine diversiﬁcation and distribution methods and distribution
systems. Because container transportation is based on largescale production methods, we must ﬁrst sort out the small
product resources scattered on the ground, as shown in
Figure 3.
There are two direct reasons for the institutional changes
of the multimodal transport system in the new era: on the
one hand, the diﬀerent ways of demand in the new era and
the promotion of growth, each of which ushered in a new
era. The growth change of “spontaneous growth” explained
by the expansion of the transfer rate has also changed the
system; on the other hand, because the ﬁrst transfer method
cannot adapt to the development needs of the new period
and new situation, the transfer rate transfers between different systems, that is, competition and substitute. The
survey on customer service satisfaction and beneﬁt improvement is shown in Table 1.
As shown in Figure 4, in recent years, the scale and
quantity of global container transportation have been
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increasing at a rapid rate. From 2016 to 2020, the growth rate
of container cargo transportation in the world and in various
regions of mainland China is shown in Table 2.
Prior to this, a container network has been formed with
international ports, regional ports, transit ports, and ports as
fragments, connected by the global trunk and branch lines.
In order to compete in the container shipping market,
shipping companies operating in the container market face
potential market competition and continue to combine,
conﬁgure, and adjust to purchase large container ships.
Large container ships use economies of scale to improve
service quality, reduce costs, and increase competition. Here,
the comprehensive rankings of the world’s major container
companies in recent years are shown in Table 3and Figure 5.
By analyzing the current rankings of major container
companies in the world, we can understand their container
assembly situation and use artiﬁcial intelligence to learn,
assemble, conﬁgure, and adjust to purchase large container
ships. Large container ships use economies of scale to improve
service quality, reduce costs, and increase competition [27].
In order to better illustrate the important role of mean
fuzzy clustering in the layout of the container multimodal
transport system, we enumerate the total domestic freight
value here as shown in 4.
The clustering algorithm is used to verify whether the
compact cluster analysis can be used to verify the layout of
containers composed of a multilane transportation system.
Then, the more cities selected according to the characteristics of the method, the better the eﬀect of cluster analysis;
in addition, there are many indicators that aﬀect the rating.
Therefore, the selection of evaluation indicators in the future
research process also requires in-depth planning as shown in
Figure 6.
During transportation, if the product needs to be placed
in the container cargo scanning area, the pallet containing
the product should be moved to the waiting area in the
warehouse; the operator uses the password catcher to scan
the item box password, collect outgoing information, and
check the information and the store list whether the information is valid, if it is invalid, it should be processed
manually as soon as possible. The technique is shown in
Table 5.
The ﬂowchart of the transportation process is shown in
Figure 7.
Larger ports need to face diﬀerent shipping companies,
often have agents in many ports, and need an EDI system
that serves the shipping companies themselves and passes
through multiple ports. Even within the same port range, the
same sender may be in contact with diﬀerent terminal
companies.
The EDI system refers to a system that can automatically
transmit and process business documents such as orders,
invoices, and invoices among enterprises through a communication network. The communication network is the
means to realize EDI. EDI involves many departments and
industries, such as related companies, banks, insurance and
commodity inspection, customs, and transportation. EDI
ﬁrst established a dedicated network among trading partners
[28].
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Figure 1: Key data ﬂow of the smart tally system.
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Table 1: Survey results of customer service satisfaction and beneﬁt
improvement.
Company name
Maersk land and sea
Mediterranean
shipping
Evergreen shipping

Service
satisfaction
8.7

Beneﬁt improvement
(%)
37

6.9

32

9.1

22

Data loading

Business data

Figure 2: The overall architecture of the artiﬁcial intelligence tally
system.

In fact, there is a many-to-many relationship among the
topics of container transportation information exchange as
shown in Figure 8.
On the whole, container transportation based on artiﬁcial intelligence multimodal transportation is not limited to only one port. Therefore, a container transportation
system that can provide value-added services is established,

Mathematical Problems in Engineering

9

40

40
Value

60

Value

50

20

30

0

20
0

2

4

0

6

2

Types

4

6

Types

Institutional changes
Transfer rate
Growth change

Institutional changes
Transfer rate
Growth change

Figure 4: Reasons for institutional changes of the multimodal transport system.
Table 2: World transportation growth rate (%) from 2016 to 2020.
2016
11.0
7.0
3.0

Annual growth rate of world container trade volume
World container shipping capacity growth rate
Growth rate balance

2017
12.0
8.0
4.0

2018
11.6
7.1
4.5

2019
9.6
7.5
2.1

2020
8.2
6.6
1.6

Table 3: Ranking of the world’s major container companies.
The company
Maersk land and sea
Mediterranean shipping
Evergreen shipping

Rank
1
2
3

Market share (%)
12.3
7.2
6.1

40

40

Total number of ships
355
295
278

Value

60

Value

60

Total TEU
31214
42351
33678

20

20

0

0
Rank

Market
share

Total
TEU

Totalnumber

Rank

Market
share

Types
Maersk-land and sea
Mediterranean Shipping
Evergreen Shipping

Total
TEU

Totalnumber

Types
Maersk-land and sea
Mediterranean Shipping
Evergreen Shipping

Figure 5: Information of the world’s major container companies.

Table 4: Fuzzy clustering center (100 million yuan).
M � 1.5
First category
Second category
Third category

GDP
4698
991
201

Total social consumption
5602
964
456

Investment in ﬁxed assets
14560
14235
11784

Total freight
5689
4512
5261

Policy orientation coeﬃcient
4951
3256
3145
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Table 5: The cost of introducing barcode technology.
Assets
Pos scanner
Barcode printer
Barcode

Unit price
200
550
0.05

Number
50
12
1000

Service life
10
5
7

Ship
storehouse
billing

delivery

Arrival

Loading
Stowage

discharge

Self-pickup

storehouse

billing

Figure 7: The ﬂowchart of the transportation process.

and it is connected with the national transportation system
and the international public data network.
The realization of port integration requires the role of
many factors, generally speaking, including port natural
resources, diﬀerentiation between ports, information platforms, human resources and investment and ﬁnancing,
administrative mechanisms, market functions, supply chain
business integration, and logistics network, etc. It is mainly
for the following points:

(1) The natural resource characteristics of ports lead to
the division of port functions
(2) The diﬀerences among ports are mainly reﬂected
in two aspects: ﬁrst, time (including inland
transportation time and stay time in port) and
service quality. Second, the diﬀerence in port
service products is a key consideration that ports
need to consider in the process of port
competition
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analyze and solve the input and output problems of the
enterprise. In the actual use process, the multimodal
transportation is carried out by using the EDI system,
combined with the GPS and GIS information platform
Internet network technology, to ensure the accuracy of
coordinated transportation. Therefore, excess investment
and DEA indicators can be easily resolved. This question is
shown in Figure 11 and Table 6.

Berthing
plan

Move the box
Berthing,
unloading

Tally

Customs, joint
inspection

Container
Yard

4. Discussion
Shipment

Gate
suitcase

In the steering
process

Figure 8: EDI system in multiple ports.

(3) Building an information platform shared among
regional ports is a technical guarantee for port integration. In the process of building a shared information platform, the main task is to establish an
information sharing mechanism, unify information
platform standards, and realize the docking of regional information platforms
(4) In the process of port integration, especially the
integration of cross-regional ports, the interests of
various administrative regions inevitably conﬂict. In
order to alleviate the conﬂicts of various administrative regions, we need a uniﬁed administrative
management agency and administrative coordination agency to establish an appropriate coordination
mechanism to balance the interests of all parties [29].
Combining this will enable our country’s container
multimodal transport to be integrated and further in line
with international standards as shown in Figure 9.
The module sharing of the information system should
not only be based on the speciﬁc commercial needs of the
container terminal but also be linked to the actual mailing
system of the container terminal. According to the operating
content and conditions of diﬀerent parts of the container,
the control system is divided into six parts: customer
management system, electronic system, statistical data request system, transmission information system, overhead
system, and payment management system. The system
adopts a distributed system, and each partition can access
and work independently, or call each other through a
command as shown in Figure 10.
We use total transit time, total transit rate, and input
indicators as active indicators to transfer data on average
revenue, container loading stability rate, the annual
growth rate of container transportation, and other virtual
corporate organizations. Here, we choose the total
transfer rate and input indicators as the active indicators,
and the use of excess investment for correlation is to

The current information collection technology is divided
into time-based information collection technology and
site-based information collection technology according
to static and energy information. Generally speaking, the
entire mass transportation process, that is, the multimodal transportation process, is divided into two parts:
“private area exploration” and “track-track discovery.”
The route station is based on the frame and mainly uses
time information technology; the route tracking is mainly
based on the transportation means using ﬁeld-based
information technology. At the same time, in order to
achieve visual eﬀects, the system mainly uses the combination of GPS and GIS information platform Internet
network technology to determine the information
management between the operator and the operator and
the manager, and broadcast the information in real time.
The response method is improved based on the actual
transportation situation, including emergency information such as location, time, and speed. The information
system corresponding to the multimodal transport system includes the empire information system and the
back-end technology of the multimodal transport container transfer. Due to the general lack of understanding
of multivehicle transportation, the control cannot cancel
the previous control mode. Therefore, we can modify the
previous multivehicle intermodal transportation control
method, by increasing the overall planning between
multiple vehicles, planning the dispatch time, and the
problem of train number information, so as to solve the
problem of multivehicle high-eﬃciency intermodal
transportation in the actual transportation process.
Under the previous economic system, especially under
the inﬂuence of the related concepts of “large and
complete, small and complete” in state-owned enterprises, there are certain deﬁciencies in the management
concepts, managers, and operators of logistics companies. And the thinking of related logistics companies does
not fully understand the role of packaging and does not
have a clear understanding of the operation of the
multiship
transportation
process.
Therefore,
manufacturing companies do not have enough coping
methods and practical solutions. The severity of the
problem has led to a low degree of integration between
logistics and transportation. Surprisingly, it is impossible
to establish a large and professional service system.
Multiple passport documents can also be used to gather
information during testing at certain locations. The
multivehicle license is issued by the multicarrier or its
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agent, certifying that the multimodal transport contracts
that the goods are received and transported by the
multicarrier, and the multivessel operator guarantees that
the goods are delivered in accordance with the following
provisions of the agreement and documents. It is the
document of the property and the proof of the transfer

agreement. Multiple passport documents are divided into
nondistributed form and distributed form. The nonbinding forms of the documents are the goods certiﬁcate
and the transfer agreement certiﬁcate, but the documents
are not transferable and the property right certiﬁcate. The
form of transaction document refers to a combined
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Figure 11: The input and output data of enterprises.
Table 6: Input and output data.
Line
number
1
2
3

Net proﬁt
(USD)
24561
30124
29541

Goods in good
condition
100
99.7
98.5

Annual growth rate of
traﬃc
7.9
5.4
8.1

transport document that has at least one passenger
traveling by sea and can be used as the basis for the
carriage of goods. The validity period of the tradable form
of the multimodal passport is the same as that of the
telegram. This kind of multimodal transportation is
usually called a multimodal payment gateway.

5. Conclusions
Our country’s container multivehicle logistics system cannot
meet the requirements of the national econoour’s multivehicle logistics system, and these inconveniences are not a
clean transportation problem. The growth trend of public
transportation in our country is that most of the container
traﬃc is concentrated in developed coastal areas and major
ports and lack of functionality. It is a part of the macro
transmission control unit, which is mainly caused by the
division of components and parts in the control system.
Under this management system, transportation, warehousing, real estate, and foreign trade are their own, so the
logistics of the entire society cannot be a whole. Therefore, to
accelerate the rapid development of many large container
vehicles and modern logistics, an eﬀective institutional
framework is needed to promote the development of
modern logistics as a macro intervention. In terminal operations, container transportation is the most important part
of all work. Almost all work is done around the container.
Reasonably organizing all container-related information and
developing management information systems can improve
the eﬃciency of container trade, increase the level of automation of container processes, increase the distance

Total transit
time
31
29
26

Total shipping
cost
150080
142300
168000

Enterprise organization
cost
2564
2900
2600

between each connection point, and improve the overall
operation level of port management. The possibility of
having an advanced container terminal control system has
become an important indicator for determining whether the
port is to be developed. However, in the actual use process,
because there is still a lack of understanding of the relevant
professionalism, the design of the system and the solutions
to certain problems are still not professional enough, and a
deeper understanding is needed. In the actual use process, in
the future, it will deﬁnitely consider the actual problems and
modify it, and it will become more and more perfect.
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