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ABSTRACT

With the rapid development of science and technology, intelligent logistics plays an increasingly
important role in various fields. This study focuses on the design, application and optimization of
intelligent logistics system. Through empirical analysis and model construction, the design and divi-
sion of system architecture are deeply discussed, and the efficient operation of the system is real-
ized with the support of cloud computing platform. By collecting and preprocessing a large amount
of actual data, a complete system modeling scheme is constructed in this study. Then, relying on
user feedback, the system is deeply evaluated and continuously optimized to achieve a more user-
friendly intelligent logistics service. The research results show that through scientific system design
and model construction, combined with advanced cloud computing technology and user experience
evaluation, the performance and application value of intelligent logistics system can be significantly
improved.

Keywords: Intelligent water transport logistics; System design; Cloud computing platform; User

experience evaluation; System optimization

1. Introduction

The logistics industry has long been an important part
of the global economy, among which water logistics has
become the preferred mode of transport in many coun-
tries and regions because of its low cost, large capacity and
environmental protection advantages. However, with the
growth of global trade volume and the increasing diversi-
fication of customer needs, the traditional water transport
logistics management mode has been difficult to meet the
current needs, especially in information exchange, cargo
tracking, scheduling optimization and other aspects.

In this context, the rise of cloud computing technology
has brought unprecedented opportunities to the logistics
industry. Cloud computing provides powerful data stor-
age, processing and analysis capabilities, enabling logis-
tics companies to acquire, analyze and use large amounts
of data in real time to make more intelligent and accurate
decisions. In addition, cloud computing can help logistics

enterprises save costs, improve efficiency, and provide them
with more flexible and scalable IT solutions. At the same
time, with the development and application of technolo-
gies such as the Internet of Things, big data, and artificial
intelligence, intelligent logistics systems have become a new
trend in the industry. These technologies can help logistics
enterprises achieve more refined, automated and intelli-
gent management, so as to further improve their service
quality and economic benefits.

With the rapid development and wide application of
cloud computing technology, the traditional logistics man-
agement is facing great changes. In order to improve logis-
tics efficiency, reduce costs and meet the complex needs
of modern economies, a new intelligent water transport
logistics management system has emerged. By integrating
cloud computing technology, these systems not only enable
real-time processing and analysis of data, but also pro-
vide more flexible, scalable and efficient logistics solutions.
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In recent years, the research in the field of intelligent
logistics has made great progress. Guo et al. [1] discussed
the application of intelligent manufacturing management
system based on data mining in artificial intelligence to
save energy resources. They believe that such combina-
tion can improve manufacturing efficiency and reduce
resource consumption. Similarly, Xu and Rong [2] discuss
the optimization of highway logistics routes based on the
advantages of multimodal transport in the IoT environ-
ment, highlighting the impact of IoT on modern logistics.
Not only that, the decision support tool of logistics system
has been paid more and more attention by researchers.
Qi et al. [3] introduced the implementation of emergency
logistics distribution decision support system based on
Geographic Information System (GIS). This study showed
that the use of GIS technology can be more efficient in
logistics planning and management.

At the same time, the research of logistics algorithm
is also continuing to deepen. Wang et al. [4] conducted a
comprehensive and systematic review of the application
of natural heuristic algorithms in the field of logistics,
which provided theoretical support for further research
in the field of logistics. In terms of reverse logistics man-
agement, Thiirer et al. [5] describes how Internet of Things
(IoT)-driven Kanban systems can be used for reverse logis-
tics of solid waste collection, highlighting the potential
value of IoT technology in reverse logistics. In addition, in
view of the specific field of transportation logistics, such
as port and sea transportation, Xie et al. [6] conducted
an in-depth study on the construction of dry port-sea-
port logistics network in Shandong Province under the
“Belt and Road”. Initiative, highlighting the importance
of logistics in modern global trade.

To sum up, intelligent logistics has become one of the
most promising research fields today, ranging from intelli-
gent manufacturing systems based on data mining, to GIS-
based decision support tools, to reverse logistics and natu-
ral heuristic algorithms. In order to better serve the modern
society and economy, continuous research and innovation
are essential.

The purpose of this study is to design and implement
an intelligent water transport logistics management sys-
tem based on cloud computing. Through in-depth analy-
sis of the basic theories of cloud computing and intelligent
logistics management system, combined with the actual
needs of water transport logistics industry, this study
intends to propose an innovative system architecture that
can realize real-time monitoring, data analysis and intelli-
gent decision-making of water transport logistics activities.
In addition, this study will also use field surveys to deeply
understand the needs of the industry, so as to ensure the
practicability and feasibility of the designed system. Finally,
through the analysis of user feedback and continuous opti-
mization of the system, the system performance and user
satisfaction are further improved.

Therefore, the research on the design of intelligent water
transport logistics management system based on cloud
computing not only has important theoretical significance,
but also has great practical value.

Theoretical significance: This study will enrich the
application theory of cloud computing in the field of

logistics and provide a valuable reference for related fields.
Through in-depth exploration of the integrated application
of cloud computing and intelligent logistics management,
this study is helpful to promote theoretical innovation and
interdisciplinary, and strengthen the theoretical system of
logistics, informatics and management.

Practical significance: With the rapid development of
global economy, water transport logistics, as one of the
important forms of logistics, is facing increasingly severe
challenges and opportunities. The intelligent water transport
logistics management system based on cloud computing
can not only improve the operational efficiency of logistics
enterprises and reduce logistics costs, but also achieve more
refined and intelligent management and improve the com-
petitiveness of enterprises. Therefore, the implementation
of this study will bring actual economic benefits to logis-
tics enterprises and promote the sustainable development
of the industry.

This study will first discuss the basic theory of cloud
computing and the basic framework of intelligent logistics
management system, in order to build the theoretical basis
of research. It will also provide an overview of the current
situation and characteristics of the water transport logistics
industry in order to gain an in-depth understanding of the
actual needs and challenges in this field. Based on the pre-
vious theoretical research, this study will conduct a field
survey to deeply understand the specific needs and expec-
tations of water transport logistics enterprises for intelligent
management systems. By analyzing the data of the question-
naire, the research will synthesize the needs of users and lay
a foundation for the subsequent system design and model
construction. Combining the results of theoretical research
and demand analysis, this study will design an intelligent
water transport logistics management system based on
cloud computing. The research will describe the architecture
design and model building process of the system in detail,
and discuss the selection and application of cloud comput-
ing platform to achieve efficient operation and intelligent
management of the system. After the design and imple-
mentation of the system, this study will conduct user expe-
rience evaluation, collect and analyze user feedback, and
understand the performance and existing problems of the
system in actual operation. Based on the evaluation results,
the research will propose strategies and methods for sys-
tem optimization, constantly improve system performance,
and improve user satisfaction.

Finally, this study will comprehensively analyze the
design, implementation and optimization process of intel-
ligent water transport logistics management system based
on cloud computing, summarize the research results, and
propose future research directions and possible improve-
ment measures, in order to provide useful reference
and inspiration for similar research and practical application.

2. Cloud computing and intelligent water transport
logistics management system: theory and practice

2.1. Basic theories of cloud computing

Cloud computing is a model of providing comput-
ing resources, data storage and services over a network,
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allowing users to use and access resources on demand
without having to understand the details of the infrastruc-
ture. This technology is becoming the preferred computing
platform for enterprises and individuals due to its flexibil-
ity, scalability and cost effectiveness [7,8]. The core concept
of cloud computing is to provide computing resources as
services, which can be roughly divided into three types of
service models: infrastructure as a service (IaaS), platform
as a service (PaaS) and software as a service (SaaS).

In the infrastructure of cloud computing, virtualization
technology plays a crucial role, allowing multiple virtual
machines to run on a single physical machine, thus max-
imizing the utilization of resources [9]. In addition, cloud
computing has introduced big data processing and anal-
ysis technologies, allowing users to acquire and analyze
huge data sets in real time to support more intelligent and
accurate decision making.

Cloud computing has a wide range of applications,
including but not limited to data storage, network services,
artificial intelligence, and the Internet of Things. In the field
of logistics management, cloud computing provides a new
solution that enables real-time monitoring, data analysis
and optimal scheduling of logistics activities to improve
logistics efficiency, reduce costs and meet diverse cus-
tomer needs.

Cloud computing can provide visibility into the entire
supply chain process. This is critical for risk management,
especially in fast-changing industries such as high-tech
manufacturing, which often operate in highly competitive
and volatile market environments [10,11]. In addition, while
achieving economic benefits, enterprises need to meet cus-
tomers’ greater demand for manufactured products through
their own expansion. Cloud-based supply chain solutions
enable businesses to achieve this more quickly, thereby
maintaining their ability to compete in the market.

In practical applications, the importance of cloud com-
puting for intelligent water transport logistics management
system is self-evident. By integrating cloud computing tech-
nology, the water transport logistics management system
enables the rapid processing and analysis of data, providing
flexible and scalable services while reducing the operating
costs of the system. These characteristics make the cloud-
based intelligent water transport logistics management
system an important force to promote the development of
the industry, bringing real and sustained value to logistics
enterprises.

2.2. Intelligent logistics management system framework

Intelligent logistics management system is an integrated
and automated management system applied to the logis-
tics industry, which uses modern information technology,
such as the Internet of Things (IoT), big data analysis, cloud
computing and artificial intelligence (Al), to monitor, sched-
ule and optimize logistics activities in real time, thereby
improving logistics efficiency, reducing operating costs and
improving customer satisfaction [12,13].

The framework of the intelligent logistics management
system is mainly composed of the following core compo-
nents: First, the data acquisition layer, which mainly col-
lects multidimensional data about the status, location and

environmental conditions of the goods in real time through
various sensors and equipment; The second layer is the
data communication layer, which is responsible for real-
time data transmission and communication to ensure the
information sharing and real-time performance among the
components of the system. Then there is the data process-
ing and analysis layer, which stores, processes and analyzes
the massive data collected through big data technology to
discover valuable information and knowledge. Finally, the
application layer, according to the analysis results, realizes
the intelligent scheduling, optimization and management
of logistics activities, and provides users with diversified
services.

In addition, the intelligent logistics management system
also needs to consider security and privacy protection issues,
so the security management mechanism is also an import-
ant part of the system framework. By strengthening data
encryption, access control, audit and other means to ensure
the safe operation of the system and user data privacy pro-
tection [14,15].

To sum up, the design of intelligent logistics manage-
ment system framework needs to comprehensively consider
multiple links such as data collection, communication, pro-
cessing analysis and application, as well as system secu-
rity and user privacy protection, so as to achieve efficient
and intelligent management of logistics activities.

2.3. Overview of water transport logistics industry

Water transport logistics industry is an important part
of the global logistics system, it relies on inland rivers, lakes
and oceans and other waters for cargo transport, because of
its low transport cost, large volume, environmental friendly
and other characteristics, occupies an important position
in the world [16]. Especially for major and heavyweight
goods and commodities, such as minerals, energy, food, etc.,
water transport is the most important mode of transport.

With the acceleration of globalization and the continuous
growth of international trade, the water transport logistics
industry is facing more and more challenges and opportu-
nities. On the one hand, the diversification of demand, the
improvement of customer service requirements, the strict
environmental protection regulations and other factors
require water transport enterprises to constantly innovate
service models, improve operational efficiency, and achieve
green and intelligent logistics. On the other hand, the rapid
development of new technologies such as information tech-
nology, cloud computing, big data and artificial intelligence
has brought revolutionary changes to the water transport
logistics industry, making real-time monitoring, intelligent
scheduling, accurate prediction and so on possible, help-
ing to enhance the competitiveness and sustainable devel-
opment of the entire industry.

However, there are also some problems that need to
be solved in the water transport logistics industry, such as
the serious information island phenomenon, the low level
of industry digitalization, and the operational efficiency to
be improved, which restrict the further development of the
water transport logistics industry [17,18]. Therefore, how
to use modern information technology, especially cloud
computing, to promote the transformation and upgrading
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of the water transport logistics industry and achieve intel-
ligent, green and efficient operation is an important issue
that needs to be studied and solved at present.

2.4. Role of cloud computing in the intelligent management of
water transport logistics

Cloud computing plays a vital role in the intelligent
management of water transport logistics with its elastic
scalability, on-demand payment and resource sharing char-
acteristics. First of all, the cloud computing platform pro-
vides a large number of storage and computing resources,
which can meet the real-time processing and analysis needs
of water transport logistics data, and help enterprises to
maximize the value of data. For example, through real-time
analysis of large amounts of data such as ship operation
and cargo status, enterprises can more accurately predict
transportation time, optimize route arrangements, improve
transportation efficiency, and reduce operating costs.

The core of the research and implementation of the trans-
portation management system based on cloud computing
is to explore how to combine the traditional Management
Information System (MIS) with the most popular cloud
computing technology, so that the traditional management
information system has the powerful communication ability,
computing ability and matching ability of cloud comput-
ing. It integrates the needs of many logistics users to form
an integrated logistics demand information platform, which
realizes the exchange, processing, storage and on-demand
services of all information, providing valuable experience
for the transition from traditional applications to cloud
applications [19,20].

At the same time, cloud computing supports the high
availability and scalability of logistics management sys-
tems, which can help water transportation enterprises cope
with business volume fluctuations and growth, and ensure
business continuity. The elasticity and scalability of cloud
computing can automatically increase resources during
business peaks and recover resources during business
downturns, so as to realize rational utilization of resources
and reduce enterprise IT operating costs.

Cloud computing platforms often integrate a vari-
ety of advanced data analysis tools and machine learning
services, which can help enterprises mine the deep infor-
mation in the data to achieve smarter logistics manage-
ment. For example, by forecasting the demand for goods
through machine learning models, enterprises can schedule
resources in advance, avoid resource waste and improve
service quality.

In addition, cloud computing also provides a conve-
nient collaboration platform and service sharing platform
for water transport logistics enterprises, which is condu-
cive to breaking information islands, realizing information
transparency and sharing, and improving the overall com-
petitiveness and efficiency of the industry.

In summary, cloud computing plays a core role in the
intelligent management of water transport logistics. By
providing powerful computing resources, advanced anal-
ysis tools and convenient collaboration platforms, cloud
computing helps the water transport logistics industry to

achieve intelligent and efficient management and meet
future challenges and opportunities.

3. Demand analysis and questionnaire
3.1. Questionnaire design and implementation
3.1.1. Questionnaire content construction and logic

In this study, a questionnaire was designed to understand
the needs of different water transport logistics enterprises for
the application of cloud computing in intelligent manage-
ment. The questionnaire is structured around the following
aspects: awareness of cloud computing, the need for intel-
ligent management systems, expected benefits and possible
challenges, and basic information about the enterprise.

* Degree of cognition of cloud computing: Through this
part, I hope to know the basic cognition of the surveyed
enterprises on cloud computing, such as whether they
understand cloud computing, to what extent they under-
stand it, and whether they have experience in using it.

* Intelligent management system requirements: Through
this part, I hope to understand the specific needs of
enterprises for intelligent management systems, such
as what problems are expected to be solved through the
system and what processes are optimized.

* Expected benefits and possible challenges: This section
mainly understands the expected benefits of the intro-
duction of cloud computing and intelligent management
systems, as well as possible difficulties and challenges.

* Basic information of the enterprise: Finally, some basic
information of the enterprise is collected for subse-
quent data analysis.

Through the above questionnaire design, the research
aims to comprehensively understand the needs and expec-
tations of water transport logistics enterprises in cloud
computing and intelligent management applications, and
provide powerful data support for the subsequent system
design and model construction.

3.1.2. Data collection and preprocessing

In the data collection stage, this study distributed ques-
tionnaires to target enterprises both online and offline. A
total of 300 questionnaires were distributed, 230 question-
naires were recovered, and 200 questionnaires were valid.
The data collection process is comprehensive and rigorous,
ensuring the authenticity and reliability of the collected data.
The original data collected include the basic needs of users
for the water transport logistics management system, the
use of experience, the evaluation of system functions and
other aspects of information. A summary of the data collec-
tion is shown in Fig. 1.

After the questionnaires were collected, the data were
pre-processed to eliminate possible noise and inconsis-
tencies to ensure the quality and accuracy of the analysis
results. Pre-processing mainly includes cleaning outliers, fill-
ing missing values, coding categorical variables and so on.
Here are the steps for data preprocessing:
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* Cleaning outliers: Check all responses and remove statistics and analysis, the following main conclusions
inauthentic questionnaires. are drawn as shown in Fig. 3.

* Fill in missing values: For partially missing question-
naires, use the median or mode to fill in according to the ¢
overall situation of the questionnaire.

* Encoding categorical variables: For categorical variables,
unique thermal coding is used for conversion to facili-
tate subsequent analysis.

As shown in Fig. 2, a specific example of data cleaning
is presented:

After pre-processing, the purified data of 200 valid
questionnaires were obtained, which provided a solid
foundation for the subsequent demand analysis and ¢
system design.

3.2. User requirements and analysis results

Based on the collected and pre-processed data, the
research makes an in-depth analysis of user needs. Through

High demand for improving transportation efficiency
and information transparency: It can be seen from the
statistics that the vast majority of the surveyed enter-
prises have a high demand for improving transpor-
tation efficiency (70%) and information transparency
(75%). This shows that in the current water transport
logistics industry, informatization and efficiency are
urgent problems that enterprises need to solve, and
cloud computing and intelligent management systems
should focus on solving these two aspects of demand.
Reduce operating costs and solve resource scheduling
difficulties: Most surveyed enterprises also expressed the
desire to reduce operating costs (65%) and solve resource
scheduling difficulties (60%). This shows that enter-
prises do face the pressure of cost and resource sched-
uling in operation, so the designed system also needs to
propose corresponding solutions to these problems.

250
200 0
150
100 100
50
0
online offline
——Distribution quantity ——Quantity recovered

- Number of valid questionnaires

Fig. 1. Data collection.

5 35
4.8 30
4.6 25
4.4 20
4.2 15

4 10
3.8 5
3.6 0

User 1 User 2 User 3 User 4 User 5
mmm User demand score mmm System satisfaction score

——Usage frequency (times/week)

Fig. 2. Data example after data cleaning.
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Key challenges encountered (e.g. data
security)

Intelligent management systems op timize
business processes

Improve information transparency
Resolve resource scheduling difficulties

Reduce operating costs

il

Improve transportation efficiency

]

10 20 30 40 50 60 70 80
Low demand ratio (%) ™ Medium demand ratio (%) ® High demand ratio (%)
Fig. 3. Analysis results of user requirements.

Table 1
Questionnaire design

Question sequence number Problem content Options

Q1 How familiar are you with cloud computing? . Very familiar with;
. Somewhat familiar with
. Heard of, but not familiar with;

. Have no idea.

Q2 Has your business used cloud computing services? Yes;
No.
Q3 What do you think is the most important problem that an . Low transportation efficiency;

intelligent management system should solve? High cost;

. Difficult resource scheduling;
Opaque information;

. Others (please specify).

Q4 What business processes do you want to optimize with an . Cargo scheduling;
intelligent management system? . Ship scheduling

. Route planning;

. Fee settlement;

. Others (please specify).
Q5 What business processes do you want to optimize with an . Improve transportation efficiency;
intelligent management system? Reduce operating costs;

. Improve service quality;

Improve information transparency;
. Others (please specify).

Q6 What do you think are the main challenges to introducing . Cost problem;
cloud computing and intelligent management systems? . Technical problem;
Employee acceptance;
Data security;

. Others (please specify).

Q7 What is the size of your business? Large;
Medium;
. Small.
Q8 What is your company’s main business direction? . International;

NP WN RO R WN= U R WNRGRONRORONRNRARON=

. Domestic.
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* Intelligent management system to optimize business
processes: 68% of enterprises said that there is a high
demand for intelligent management system to optimize
business processes, which means that the system needs
to have certain business optimization capabilities to
meet the actual needs of most enterprises.

*  Main challenges encountered: 55% of enterprises believe
that they will encounter major challenges such as data
security, which suggests that the research needs to pay
attention to the protection of user data in system design
to ensure the safe and stable operation of the system.

Through the above requirement analysis, the foun-
dation has been laid for the subsequent system design
and model construction, and the user needs to be met and
possible challenges have been clarified.

4. System design and model construction
4.1. System architecture design and division

In order to meet the needs of water transport logistics
management and take advantage of cloud computing, a
layered system architecture is designed in this study. This
architecture ensures the flexibility, scalability and effi-
ciency of the system, while maximizing the utilization of
resources and minimizing costs. The specific design is
shown in Table 2.

4.1.1. Data layer

The data layer is mainly responsible for data stor-
age, retrieval, backup and recovery of the whole system.
Considering the large amount of data involved in logis-
tics management and the need for high concurrency and
low latency access, the study chooses cloud database ser-
vice, which can provide features such as high availability,
elastic scaling and disaster recovery.

4.1.2. Service layer

The service layer is the core of the system, which pro-
vides various business services and API interfaces for
upper-layer applications or external system calls. In order
to ensure the high availability of services and isolation of
failures, the study adopts a microservice architecture, where

Table 2
System architecture division

each service runs in a separate container, which enables
rapid deployment, scaling, and failover.

4.1.3. Logical layer

The logical layer is responsible for handling complex
business logic, such as order scheduling, path optimization,
and so on. Based on the previous requirements analysis, the
research can design corresponding mathematical models
to solve these problems, such as using quadratic functions
to describe certain business relationships or optimization
problems, as shown in Eq. (1):

f(x)=ax®+bx+c )

4.1.4. Presentation layer

The presentation layer provides users with an intui-
tive operating interface. Considering the diversified needs
of modern logistics management, front-end applications
suitable for various devices and platforms, such as desk-
top and mobile devices, are researched and designed, so
as to provide users with consistent operating experience
and efficient workflow.

Through this layered architecture, research ensures
the stability, scalability and efficiency of the system, and is
able to respond quickly to changes in the market and the
needs of users.

4.2. System modeling

Based on user demand analysis and system architec-
ture design, research and system modeling to ensure that
the system can meet user needs and achieve efficient logis-
tics management. This study will use mathematical mod-
eling methods to optimize logistics routes, costs and time
through algorithms.

4.2.1. Optimization model

Considering the characteristics of water transport logis-
tics and user needs, the research focuses on the following
optimization objectives:

C:total cost, including transportation cost, storage
cost, etc,;

Layer Function description

Uses and key components

Data layer

Service layer
interfaces
Logical layer
scheduling, optimization, etc
Presentation layer
terminals

Responsible for data storage, backup and recovery
Provides a variety of core business services and API
Responsible for business logic processing, such as

Provide user interfaces, such as web and mobile

Use cloud Database services such as AWS RDS,
Azure SQL Database, etc.

Leveraging microservices architecture, container
technologies such as Docker and Kubernetes
Use ML and Al models, such as f(x) = ax, + bx + ¢

Use modern front-end technologies like React,
Vue, Angular, etc
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T:total time, including transportation time, waiting
time, etc.;

D: Requirement satisfaction accuracy, a measure of how
well the system meets the needs of users.

The optimization model can be expressed, as shown
in Eq. (2):

minZ =aC +BT —yD @)

where o, B, and y are weight coefficients that indicate
the importance of different goals.

4.2.2. Constraint conditions

The operation of the system is subject to a number of
constraints, including;:

n
Load capacity constraint: ZXX.SCmaX, where x, rep-

is the

X

resents the cargo volume of the i order, and C__
maximum load capacity of the ship;
Time window constraint: For every order i, there is
Teaﬂy <T <T,. where T is the actual arrival time of order i;
User demand constraint: The system must meet the
user’s demand, thatis, D> D_,, where D__ is the minimum

accuracy that the user can accept to meet the demand.

4.2.3. Solution method

For the above optimization model, mixed integer linear
programming (MILP) method will be used to solve it. This
method can deal with multi-objective optimization prob-
lems effectively and find the optimal solution satisfying
the constraints.

4.2.4. Parameter setting

Based on the data, some parameter values are set to
solve the model. Specific parameters are shown in Table 3.

By adjusting these parameters, the research can explore
the optimal solution in different scenarios, and adjust

In order to select the right cloud computing platform,
the study defines the following evaluation metrics:

P: Performance, which measures the processing power
and response speed of the cloud platform;

S: Scalability, measuring whether the capacity and func-
tions of the cloud platform can be flexibly expanded;
C: Cost, including the use of the platform, maintenance

costs, etc.;
R: Reliability, which measures the stability and avail-
ability of the cloud platform.

The goal is to find a balance so that performance, scal-
ability, and reliability are met while minimizing costs.
Therefore, the optimization model of this study can be
expressed, as shown in Eq. (3):

minZ=C—-3(P+S+R) 3)

where 0 is the weight coefficient, indicating the importance
of different indicators.

This study considers the mainstream cloud computing
platforms in the market, such as AWS, Azure, and Alibaba
cloud. Based on the data, the evaluation indicators of
each platform were quantified, as shown in Table 4.

Through comparative analysis, the study found that
AWS has excellent performance and reliability, but the cost
is slightly higher; Alibaba cloud has an advantage in terms
of cost, but it is slightly inferior in terms of performance
and reliability. Considering all factors comprehensively,
Azure, which is more cost-effective, is selected as the cloud
computing platform.

Applying the Azure cloud platform, research can take
advantage of its rich services and tools, such as Azure
Kubernetes Service (AKS) and Azure DevOps, to achieve
efficient operation and continuous optimization of intelli-
gent water transport logistics management system.

Table 3
Parameter settings

and optimize the system according to the actual situation. Argument Value  Description
] ) o o 0.5 Weight coefficient of cost
4.3. Cloud computing platform selection and application B 03 Weight coefficient of time
Combined with user requirements and system model, Y 0.2 Weight coefficient of accuracy to meet
this study discusses the selection and application of cloud the requirements
computing platform suitable for intelligent water transport C 1000  Maximum carrying capacity of the ship
IOgI'SthS management §ystem. Thg ChF)lCQ' of cloud com- D 0.95 Minimum user-acceptable accuracy in
puting platform is crucial because it will directly affect the e . .
.1 meeting requirements
performance, scalability and cost of the system.
Table 4
Cloud computing platform indicators
Cloud computing platform P (Performance) S (Scalability) C (Cost) R (Reliability)
AWS 0.9 0.85 0.75 0.95
Azure 0.85 0.8 0.7 0.9
Alibaba cloud 0.8 0.82 0.68 0.88
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5. User experience evaluation and continuous system
optimization

5.1. Acquisition and analysis of user feedback

Based on user demand analysis and system design and
model construction, the research further evaluates the user
experience. This section focuses on the acquisition and anal-
ysis of user feedback, so as to identify the shortcomings
of the system and carry out continuous optimization.

This study designed a user feedback questionnaire,
which mainly includes system performance, convenience,
function satisfaction and overall satisfaction. The question-
naire used a five-point scale, with 1 being “very dissatis-
fied” and 5 being “very satisfied”. The specific situation is
shown in Fig. 4.

Through the analysis of user feedback data, the study
found that the system received high ratings for performance
and overall satisfaction, with an average score of 4.0. This
indicates that users are satisfied with the response speed
and stability of the system, which is consistent with the
system design and model construction.

However, the average score of functional satisfaction is
3.6, which is relatively low. This means that some functions
of the system may not fully meet the needs of users and
need to be further optimized.

The research will use mathematical models to find out
the factors that are most relevant to user satisfaction. Let
the relationship between satisfaction Y and score x, of vari-
ous factors be linear. The following Eq. (4) is shown:
Y=B,+Bx +B,x,+...+B x, +¢ 4)
where B, is the constant term, B, is the weight coefficient
of each factor, n is the number of factors, and ¢ is the error
term. The research will use the regression analysis method
to calculate the coefficients, find out the most important
influencing factors, and provide a basis for the continuous
optimization of the system.
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5.2. System optimization strategy and implementation

Based on the acquisition and analysis of user feedback,
key areas for optimization are identified, especially those
factors that affect user satisfaction. On this basis, the corre-
sponding system optimization strategies are studied and
formulated, and these strategies are implemented.

From user feedback, the study noted a relatively low
functional satisfaction score of 3.6, which is the primary
goal of optimization. In order to describe the optimization
effect quantitatively, the optimization objective function is
set, as shown in Eq. (5):

103, 2{n(<) )

e ®)
where J(0) is the cost function, m is the number of users,
hy(x) is the actual satisfaction degree of system func-
tions, and y is the expected satisfaction degree of users.
The research goal is to find the parameter 6 to minimize
the cost function J(0).

In order to improve the functional satisfaction of the
system, the following optimization strategies are adopted:

* Enhance system functions: by adding new functions
and optimizing existing functions to meet the needs of
users.

* Improve system stability: maintain and upgrade the
system to ensure the stable operation of the system.

* Optimize the user interface: Improve the user inter-
face and improve the convenience of users to use the
system.

According to the above optimization strategy, the sys-
tem is comprehensively optimized, and users are invited
to evaluate the optimized system. As shown in Fig. 5, the
comparison of user satisfaction before and after optimiza-
tion is presented:

6
5
4
3
2
1
0
System Convenience of Functional Overall
performance use satisfaction satisfaction
EUser1 ®mUser2 mUser3 User4 ®mUserS ®Average score

Fig. 4. User feedback data.
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® Functional satisfaction after optimization

® Functional satisfaction before optimization

Fig. 5. Comparison of user satisfaction before and after optimization.

After optimization, the functional satisfaction of the sys-
tem has been significantly improved, with the average score
increasing from 3.6 to 4.6. This shows that users are more
satisfied with the optimized system function, which proves
that the optimization strategy of this study is effective.

In order to ensure that the system can continuously
meet the needs of users, the study will implement contin-
uous system monitoring and optimization. By collecting
user feedback on a regular basis, the optimization strategy
is constantly adjusted and implemented in a timely manner
to maintain the high performance of the system and user
satisfaction.

6. Conclusion

This research takes cloud computing and intelligent
water transport logistics management system as the core,
comprehensively discusses the basic theory of cloud com-
puting, intelligent logistics management system frame-
work and the specific application of cloud computing in
intelligent water transport logistics management. Firstly,
through the analysis of the basic theory of cloud comput-
ing and the framework of intelligent logistics management
system, this paper reveals the importance and practicability
of cloud computing in intelligent logistics management. At
the same time, through a comprehensive overview of the
water transport logistics industry, this paper also shows the
extensive application prospects of cloud computing in this
field.

Through the in-depth analysis of user needs, this paper
designs and implements a questionnaire to effectively collect
the actual needs of users and feedback to the existing sys-
tem. Based on the actual data, the system architecture is fur-
ther designed, and the function of the system is optimized
by mathematical modeling to meet the needs of users. In the
process of system modeling, the most suitable cloud com-
puting platform was selected and applied according to the
actual requirements.

The user experience evaluation shows that through
the integrated application of cloud computing technology,
the system has been significantly improved in terms of

functionality, stability and user friendliness. In particular,
through the system optimization strategy and implemen-
tation of this study, users’ satisfaction with the system has
been significantly improved. At the same time, the study also
developed a continuous optimization plan to ensure that the
system can continue to adapt to the changes in user needs
and maintain high user satisfaction.

To sum up, this study not only has theoretical guiding
significance, but also reveals the important role of cloud
computing in modern logistics management by exploring
the combination of cloud computing and intelligent water
transport logistics management system. Moreover, it has
practical application value. Through actual system design,
modeling and optimization, it is verified that cloud comput-
ing technology can effectively improve the performance of
logistics management system and user satisfaction. In the
future, with the continuous development of cloud comput-
ing technology and the continuous innovation of the logis-
tics industry, it is believed that cloud computing will play
a more important role in the field of logistics management.
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