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Abstract. Conducting public opinion analysis on Weibo data is of significant importance to decision-
making processes in government, enterprises, and personal contexts. This paper presents the
design and implementation of a real-time microblog public opinion visualization system based on
Flask and ECharts. The system aims at effectively monitoring Weibo data in real time, performing
sentiment analysis, and trend prediction.The system adopts a B/S architecture, employing
distributed web crawling techniques to efficiently gather Weibo data. For sentiment analysis, the
SnowNLP library is utilized. On the frontend, the ECharts charting library dynamically displays the
sentiment data, offering users an intuitive interface and interactive experience.Iln designing the
system, considerations have been given to data processing efficiency, real-time capabilities,
scalability, and data security to cater to the diverse needs of different users. By integrating these
technologies, the system provides comprehensive insights into the prevailing sentiments, trending
topics, and patterns within the vast volume of Weibo content.
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1. Introduction

With the rapid development of Internet technology and the widespread application of social media,
Weibo has become an important channel for the public to express opinions and obtain information.
The immediacy and widespread nature of Weibo make information dissemination extremely fast, and
public opinion dynamics change rapidly, which poses new challenges to public opinion monitoring
and analysis. The analysis of Weibo public opinion can help governments, enterprises and individuals
understand the focus of public attention, predict possible social trends, and make more informed
decisions . Especially in public emergencies, the rapid response and widespread dissemination of
public opinions on Weibo are particularly critical for emergency management of events and guidance
of public opinion . Therefore, researching and developing a system that can monitor, accurately
analyze and efficiently visualize Weibo public opinion in real time has important practical
significance and far-reaching social value.

As a key technology for understanding the dynamics of social public opinion, public opinion
visualization has attracted widespread attention from researchers around the world. Abroad, the
research on public opinion visualization has become relatively mature. Researchers use various data
mining and infographic technologies to conduct in-depth analysis of social media data. For example,
American scholars build complex information dissemination models to conduct real-time monitoring
and visual display of public opinion data on platforms such as Twitter, helping governments and
enterprises respond to public concerns in a timely manner (Neppalli et al., 2017). The European
research team focuses on the integration and analysis of cross-platform public opinion data, providing
a more comprehensive public opinion analysis perspective by integrating data from different sources
(Moody, 2016). Domestically, scholars have made significant progress in public opinion monitoring
and analysis, especially in the mining and visualization of Weibo public opinions. For example, some
research focuses on sentiment analysis and topic discovery of Weibo public opinions, by applying
natural language processing technology to extract public emotions and focus of attention, and display
the analysis results in the form of charts (Liu Yashu et al., 2019). In addition, domestic researchers
have also explored public opinion visualization methods that combine geographical information
systems (GIS) and big data analysis technology to display the evolution of public opinion in multiple
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dimensions such as maps and timelines, providing a new perspective for the analysis of the
spatiotemporal characteristics of public opinion (Zhang Jiaomeng et al., 2022). Although certain
research results have been achieved in public opinion visualization at home and abroad, there are still
some challenges and shortcomings. For example, issues such as how to effectively process and
analyze large-scale unstructured public opinion data, how to improve the accuracy and real-time
nature of public opinion analysis, and how to design more intuitive and easier-to-understand visual
charts all require further research and exploration. In addition, with the diversification of social media
platforms and the complexity of information dissemination methods, how to comprehensively utilize
multi-source data for public opinion analysis is also an important direction of current research.

In view of the importance of Weibo public opinion analysis and the shortcomings of existing research,
this article aims to design and implement a Weibo public opinion visualization system based on Flask
and ECharts. This system efficiently collects Weibo data through distributed crawler technology, uses
advanced data processing algorithms for data cleaning and analysis, and achieves intuitive visual
display of data through the ECharts chart library. The main contributions of this article include:
proposing a public opinion analysis framework that combines back-end data processing and front-
end visualization; realizing real-time monitoring and dynamic display of Weibo public opinion data;
providing a user-friendly operation interface so that non-professional users can Easily conduct public
opinion analysis and decision support. Through this study, we hope to provide new perspectives and
tools for the analysis and application of Weibo public opinion, thereby providing scientific basis for
social management and public decision-making.

2. System requirements analysis

Weibo public opinion has the characteristics of large data volume, fast update speed, rich content and
obvious emotional tendency. User demands for the Weibo public opinion analysis system mainly
focus on the following aspects: first, the system can process and analyze large-scale Weibo data,
including text content, user information, timestamps, etc.; secondly, the system can provide real-time
public opinion Monitoring and early warning functions to quickly respond to hot social events; in
addition, the system can conduct in-depth analysis of Weibo public opinion, such as sentiment
analysis, topic mining and trend prediction; finally, the system has a friendly user interface and visual
display functions, making Non-professional users can also intuitively understand the public opinion
analysis results.

Based on the analysis of user needs, this system should have the following functions: first, realize the
automatic collection of Weibo data, including blog posts, comments, reposts, user information, etc.;
secondly, have a data preprocessing function that can clean and remove the collected data. and format
conversion; thirdly, the system should include a public opinion analysis module to implement
functions such as sentiment analysis, topic mining, and trend prediction; in addition, the system
should provide real-time monitoring and early warning mechanisms to promptly discover and notify
users of social hot spots of concern; finally, the system It should have the function of data
visualization and display the results of public opinion analysis intuitively through charts and other
forms.

In terms of performance, first of all, the system should have high-efficiency data processing
capabilities and be able to quickly process and analyze large-scale Weibo data sets; secondly, the
system has high real-time requirements and should be able to monitor and analyze Weibo data streams
in real time. analysis; in addition, the system should have good scalability and be able to adapt to the
growing amount of data and emerging analysis needs; finally, the system should ensure the security
and stability of data and protect user data from unauthorized access and loss.

In summary, the design and implementation of this system will be optimized around user needs and
system performance to ensure that the system can effectively serve the monitoring, analysis and visual
display of Weibo public opinion.
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3. Introduction to related technologies

3.1. Flask framework

Flask is a lightweight web application framework written in Python. Its core features are simplicity
and flexibility, which allows developers to quickly build small projects and can also serve as the
infrastructure for large applications (Grinberg, 2018). Flask mainly relies on the Werkzeug WSGI
toolbox and Jinja2 template engine, which provide Flask with a stable WSGI environment and
powerful template rendering functions. The Flask framework adopts a modular design, and
developers can choose to install various extensions according to their needs, such as Flask-
SQLAIchemy for database operations, Flask-Login for user authentication, etc. In addition, Flask
supports RESTful request distribution, making building RESTful APIs simple and fast.

3.2. ECharts chart library

ECharts is an open source data visualization library based on JavaScript, which provides developers
with rich chart types and highly customizable visualization options. ECharts supports multiple data
formats such as JSON and arrays, and can be flexibly combined with various data sources. ECharts
has powerful interactive capabilities, including data zooming, roaming, dragging, etc., as well as rich
chart styles and themes, making data display more intuitive and vivid. ECharts also provides detailed
API documentation and rich configuration items, allowing developers to customize charts according
to needs to meet the visualization needs in different scenarios.

3.3. Other related technologies

Ajax (Asynchronous JavaScript and XML) is a technology that exchanges data with the server and
updates parts of a web page without reloading the entire page. Through Ajax, asynchronous
transmission and partial updating of data can be achieved, improving the response speed and user
experience of Web applications. Ajax is usually used in combination with technologies such as XML,
HTML, CSS and JavaScript to achieve dynamic content loading and user interaction.

MySQL is a relational database management system based on SQL (Structured Query Language)
language and provides powerful data storage, query and processing functions. MySQL is widely used
in applications of all sizes, from small personal projects to large enterprise-level applications. Its
features include high performance, reliability, ease of use, and good security. MySQL supports
multiple operating systems and programming languages, and can be seamlessly integrated with Web
frameworks such as Flask to provide stable data storage solutions for Web applications.

The above technologies provide a solid technical foundation for the Weibo public opinion
visualization system proposed in this study, enabling the system to efficiently process data, provide
real-time public opinion monitoring and analysis, and display public opinion analysis results through
intuitive charts.

4. System architecture design

4.1. Overall architecture of the system

This Weibo public opinion visualization system adopts a layered B/S architecture model to support
efficient data processing and intuitive user interaction. The overall architecture of the system consists
of three main layers: front-end display layer, back-end logic layer and data storage layer. The front-
end display layer is responsible for direct interaction with users and provides data visualization
interface and user operation functions. In order to achieve cross-platform compatibility and
responsive user experience, the front end is built using technologies such as HTML5, CSS3 and
JavaScript, and uses the ECharts chart library to achieve dynamic visual display of data. As the data
processing center of the system, the back-end logic layer uses the Flask framework to build RESTful
services, handle user requests from the front-end, and call the corresponding data processing modules.
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The back-end logic layer is also responsible for interacting with the data storage layer, performing
data addition, deletion, modification and query operations, and feeding the processing results back to
the front-end. The data storage layer uses the MySQL database and is responsible for storing original
Weibo data, user information, and analyzed and processed public opinion data. The database design
takes into account the requirements for efficient storage and fast query in a big data environment,
ensuring that the system can process and store large amounts of Weibo data.
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Figure 1. System Functional Architecture Diagram

4.2. Front-end design

Front-end design focuses on providing an intuitive and friendly user interface and interactive
experience. The user interface adopts a responsive design to ensure that the system has good display
effects on different devices. The main interface of the system includes modules such as data overview,
article publishing trends, popular blogger rankings, hot word statistics, geographical distribution,
word cloud diagrams, etc., and dynamically displays the visualization results of public opinion data
through the ECharts chart library. The user interaction design focuses on simplifying the operation
process. Through clear navigation and intuitive operation buttons, users can easily perform data query,
chart switching, report generation and other operations. In addition, the system also provides
customized setting options, allowing users to adjust public opinion keywords, chart parameters and
interface layout according to personal needs.

4.3. Backend design

Back-end design is the core of system data processing, and its design goal is to ensure the accuracy
and efficiency of data processing. The back-end design of this system uses the Flask framework,
which is an ideal choice for this system because of its lightweight and highly scalable nature.

The data processing process is a key part of the back-end design, which includes data collection, pre-
processing, analysis and storage. The data collection phase uses distributed crawler technology to
obtain original data from the Weibo platform. The pre-processing phase cleans, deduplicates and
formats the data. The analysis phase uses natural language processing technology to conduct
sentiment analysis and topic mining, and finally stores the processing results. into the MySQL
database.

The back-end logic layer has designed multiple API interfaces to handle various requests sent by the
front-end. These interfaces include database operation interface , home page data interface , hot word
data interface , blog post data interface , word cloud graph data interface , map data interface , public
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data interface , and error handling interface . The database operation interface uses the pymysql
library to encapsulate the connection, query, update and other related operations that interact with the
MySQL database. The homepage data interface is used to obtain homepage data, including counting
the number of likes of blogs and comments, city distribution, time distribution, etc., and preparing to
generate chart data for the homepage. The hot word data interface is used to count the number and
frequency of occurrences of specific hot words in comment data, and to obtain data such as the list of
comments related to hot words. The blog data interface classifies blog data and returns relevant
statistical results. The word cloud graph data interface is responsible for generating word cloud
images by reading the comment text content and using the WordCloud library to create word clouds,
and then converting the generated word cloud images. The map data interface obtains the total number
of likes in different regions in the comment data by querying the database, and returns data for map
visualization. The public data interface provides functions for obtaining public data such as comments,
articles, blogs, etc. These data are usually used for data processing and analysis in other modules. The
error information processing interface is used to render an error page and display error information
when an error occurs. These interfaces return data in JSON format for visual display by the front end.
The visualization implementation framework is shown in Figure 2.
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Figure 2. Visualization Implementation Framework

In terms of database design, the system uses the relational database MySQL and designs a reasonable
database model to store Weibo data, user information and analysis results. The database's table
structure is optimized to support efficient data retrieval and complex query operations. At the same
time, the system also implements database security mechanisms, including data backup, recovery,
and access control, ensuring data security and integrity.

5. System function implementation

5.1. Implementation of data collection and preprocessing module

Data collection is the basis of the Weibo public opinion visualization system, which directly
determines the accuracy and effectiveness of subsequent analysis. This system uses distributed
crawler technology and combines Weibo's open API interface to achieve efficient collection of Weibo
data. The crawler module is designed to be multi-threaded and can handle a large number of requests
at the same time to ensure the real-time and integrity of data collection. The collected Weibo data
includes text content, user information, interactive information such as likes and forwarding,
timestamps, etc. These data first need to be preprocessed before they can be used for subsequent
analysis. The preprocessing module mainly includes steps such as data cleaning, deduplication and
format conversion. Data cleaning mainly removes irrelevant information, such as hyperlinks,
irrelevant topics, etc. Deduplication is to eliminate duplicate data and ensure the uniqueness of the
data. Format conversion is to convert unstructured Weibo text into structured data for easy storage
and analysis .
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Sentiment analysis is the key to this system. By analyzing Weibo text, we can determine its emotional
tendency and mark relevant emotional tags. This system uses Python's SnowNLP library to
implement this function. SnowNLP uses a pre-built Chinese emotion dictionary. Each entry in the
dictionary corresponds to an emotion value. The value of positive emotion words is positive, the value
of negative emotion words is negative, and the value of neutral words is zero. By performing word
segmentation and part-of-speech tagging on the input text, each word is given an emotional score
based on the emotional dictionary. If the word is in the dictionary, its sentiment value is returned
directly; otherwise , it is inferred based on the context of the word and the relationship between known
sentiment words. The overall sentiment score of the text is obtained by aggregating the sentiment
values of all sentiment words in the text. The formula is:

n

S = Z score; X weight; (D)
i=1

In formula (1) , S is the overall sentiment score of the text , n is the number of sentiment words in the

text , score; 1s the sentiment value of the i-th sentiment word , and weight; is the weight of the i-th
sentiment word.

This system uses the sentiments method of the SnowNLP library to calculate sentiment analysis
results for the incoming text. The sentiments attribute returns a score between 0 and 1. The closer the
score is to 1, the more positive the sentiment is, and the closer the score is to 0, the more negative the
sentiment is. This system marks Weibo texts that are greater than or equal to 0.6 as positive, those
that are less than or equal to 0.4 as negative , and others as neutral. The relevant code is as follows:

for blog in bloglist:

item = list(blog)

value ="

if SnowNLP(item[4]).sentiments >= (.6
value = ' Pos'

elif SnowNLP(item[4]).sentiments <= 0.4:
value="Neg'

else:
value = ' Neu'

item.append(value)

The emotional statistical effect of Weibo articles after sentiment analysis is shown in Figure 3 .
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Figure 3. Sentiment Analysis Results of Microblog Posts
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5.2. Implementation of data storage module

The data storage module is responsible for storing preprocessed Weibo data and analysis results. This
system uses the MySQL database and is designed to include Weibo data tables, user information
tables, comment information tables, sentiment analysis tables, word frequency tables, etc. The Weibo
data table stores the basic information of Weibo, such as Weibo ID, content, likes, number of retweets,
number of comments, publishing time, user information, etc. The user information table records the
user's basic information and behavioral characteristics. The comment information table mainly stores
Weibo ID, publication time, number of likes, location, commenter's name, commentator's gender,
commentator's address, etc. The sentiment analysis table and word frequency table store the
emotional tendencies and word frequency calculation results of Weibo respectively .

Table 1. Microblog Post Table

Field Type Null Key Default
id bigint YES NULL
likeNum bigint YES NULL
commentsLen text YES NULL
reposts_count bigint YES NULL
content text YES NULL
created at varchar YES NULL
detailUrl text YES NULL
authorAvatar text YES NULL
authorName varchar YES NULL
authorDetail text YES NULL
isVip bigint YES NULL

Table 2. Comment Table

Field Type Null Key Default
articleld bigint YES NULL
created at varchar YES NULL
likes count bigint YES NULL
region varchar YES NULL
content text YES NULL
authorName varchar YES NULL
authorGender text YES NULL
authorAddress text YES NULL
authorAvatar text YES NULL

5.3. Implementation of visual display module

The visual display module is the part of the system that directly interacts with users. It presents
complex data analysis results to users in the form of intuitive charts. This system uses ECharts chart
library and china.js map library to implement various types of charts, such as bar charts, line charts,
pie charts, and area charts. The display content includes article publishing trend charts, popular
blogger ranking charts, hot word statistics charts , regional distribution charts , word cloud charts ,
etc., allowing users to intuitively understand the distribution, trends and correlations of public opinion
data. The design of the visualization module focuses on the user's operating experience and the
interactivity of charts. Users can explore data and discover patterns through simple operations such
as clicking, dragging, and zooming. Charts are also designed with aesthetics and information clarity
in mind to ensure users can quickly understand the meaning of the data. In addition, the visualization
module also provides customized chart configuration options, allowing users to adjust the chart style
and parameters according to needs. The display effect is shown in Figure 4.
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Figure 4. Screenshot of Part of the System

6. Conclusion and outlook

The Weibo public opinion visualization system based on Flask and ECharts efficiently collects data
through distributed crawler technology and uses SnowNLP for sentiment analysis, realizing functions
such as real-time monitoring, sentiment analysis, topic mining, and trend prediction. The system
adopts B/S architecture, has a user-friendly interface and modular design, and provides a RESTful
API interface to ensure the scalability and maintainability of the system. Although the system has
achieved remarkable results in processing Weibo data and providing intuitive analysis, it also has
limitations, such as limited ability to collect other social media data, the accuracy of sentiment
analysis needs to be improved, and there are performance bottlenecks in large-scale data processing. .
Future work will be dedicated to expanding the scope of data collection, optimizing the sentiment
analysis model , and optimizing the system architecture to handle larger amounts of data. In addition,
the research will also explore more refined public opinion analysis models, introduce real-time data
stream processing technology, and develop applications for specific fields to further enhance the
system's intelligence level and decision-making support capabilities.
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