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Abstract 
The outbreak of the COVID-19 has caused widespread heated discussions from all walks 
of life. It is very important to analyze the changes in public opinion and emotion during 
the pandemic. The existing analysis methods cannot explore the correlation among 
comments, events and emotions in an intuitive way. In response to this, this article 
analyzes the sentiment of the public opinion on COVID-19, proposes a visual analysis 
method, and designs a novel visual interface. Based on data acquisition by distributed 
web crawler technology, data storage by MySQL database, and sentiment analysis by 
SnowNLP, this article takes Weibo comment data as an example and elaborates a visual 
analysis model of public opinion that is designed and completed by the author. The visual 
analysis model contains three visualization modules, including public opinion situation 
analysis, comment sentiment analysis, and related event analysis. It reflects the general 
situation of public opinion, deeply analy zes the changes of public sentiment and the 
popularity of online public opinion, and excavates the correlation characteristics of 
events and emotions. The effectiveness of this method is proved through the evaluation 
of use cases. It provides scientific basis for the prevention of pandemic and the control 
of public opinion. 
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1. Introduction 

At the end of 2019, news reports on keywords such as "pneumonia" appeared on the Internet. Soon 
after, a new type of pneumonia called "COVID-19" broke out, which immediately caused widespread 
heated discussion among netizens. The virus is highly contagious. It has spread on a large scale in 
China and around the world, causing serious psychological panic among the public. The treatment 
and prevention of the virus have also caused widespread heated discussions in the society. Express 
your opinion on news events. At present, more than 150 million people have been infected with new 
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coronary pneumonia in the world. The development of the domestic epidemic has evolved from large-
scale infection and spread in the early stage to intermittent There have been a small number of cases 
of infection in local areas, and the epidemic in India has become more and more serious recently, 
which has caused netizens to discuss the new crown pneumonia until now. Therefore, it is of great 
theoretical significance to study the public opinion of the new crown. Through visual analysis 
technology, it is not only possible to intuitively and objectively display the changes in people's 
emotions from the time and space dimensions, but also to reflect the emotional differences of people 
in different regions towards the epidemic, which is helpful to discover the development of public 
opinion in time. Visual analytics are important. 

In order to extract and visualize the characteristics of public opinion data and mine deep emotional 
information, this paper proposes a set of visual analysis methods for COVID-19 public opinion based 
on Weibo data, including public opinion situation analysis, comment sentiment analysis and 
associated event analysis. Modules, multiple views, provide interactive operations, and help users to 
analyze and explore the overall situation of the new crown public opinion from a multi-dimensional 
perspective. In the visual analysis of space and time, users can compare and analyze the public opinion 
situation according to the region, and the word cloud diagram is concise and clear. It presents the 
trend and theme of public opinion, and can also present an overview of public opinion at different 
times. In view of the specific comment details, this paper further analyzes the outliers of emotions. 
Starting from the perspective of events, decision makers can quickly and deeply obtain information, 
and then predict the development of public opinion, formulate targeted public opinion guidance 
strategies for different regions, and prevent the occurrence of public opinion crises. appear. 

2. Related Work 

2.1 Text Visualization 

Text visualization mainly uses a series of visualization technologies to present complex text in images, 
so that people can understand the text content more efficiently and analyze potential information and 
laws. Tang Jiayu et al.[1] divided the objects of text visualization into the visualization of text content, 
text relationships and multi-level information, and introduced their research progress in detail; Bao 
Chen et al.[2] summarized the word cloud, one of the text visualization methods, Analysis and 
prospect from four aspects: semantic word cloud, shape word cloud, editable word cloud and multi-
document word cloud; Wu Yingcai et al.[3] introduced topic visualization technology in detail; Zhang 
Yi et al.[4] used various View to visualize the evolution of multi-source text topics; Tang Ying et 
al.[5] established the TMvis system to visualize text mining methods such as topic modeling, and 
used Douban movie data for case analysis; Zhang Liu et al.[6] based on the LDA model, the cluster 
map and propagation path analysis are realized for the public opinion topic of "Japan Diamond 
Cruise". 

2.2 Spatiotemporal Visualization 

Space-time visualization refers to a method of visual analysis of data in two dimensions, time and 
space, so that people can more intuitively understand data with complex space and time changes. Zhu 
Qing et al.[7] summarized the existing relevant visualization methods according to the characteristics 
of spatiotemporal big data, and proposed a collaborative exploratory visualization method as an 
important development direction; Jin Sichen et al.[8] proposed a set of infectious disease visual 
analysis system, from spatial and Time used a lot of visualization methods to intuitively analyze the 
spatial and temporal characteristics of 39 infectious diseases, and explore the correlations; Ying et al. 
[9] adopted GIS spatial analysis technology, and used quintuple for automatic processing to obtain 
the epidemic development status and deduce the transmission process. ; Chen Xiaohui et al.[10] 
sorted out four classification methods of dissemination data visualization based on map, based on 
space-time cube, based on time series and based on relationship. 
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2.3 The Status Quo of Visual Analysis of COVID-19 

Since the COVID-19 swept the world, scholars from various countries have carried out visual analysis 
of the impact of the epidemic, mainly including the analysis of the epidemic situation, the prediction 
of the epidemic trend, and the influence of public opinion. Liu Jianxiang et al.[11] analyzed the 
epidemic situation, the characteristics of the source of the epidemic, the transmission mode and the 
trend prediction, and constructed a multi-dimensional data visual analysis method, and showed the 
epidemic data in Henan Province as an example; Chen Xingshu et al. [12] used the K-Means 
algorithm to cluster topics on Weibo data, and conducted sentiment analysis on the collected texts, 
and found that netizens' attitudes toward the pneumonia epidemic were roughly divided into the 
fluctuating state of tension and anxiety, and the slowly climbing period of unity and encouragement. 
and self-confidence plateau; Pei Tao et al.[13] sorted out the relevant research progress from six 
aspects: identification of transmission relationship, analysis of epidemic spatiotemporal patterns, 
epidemic prediction model, epidemic spread simulation, epidemic risk assessment and epidemic 
impact assessment; Wang Juanle et al.[14] built a topic extraction and classification model based on 
the latent Dirichlet allocation topic model and random forest algorithm, identified 13 public opinion 
topics in Weibo texts, and analyzed the number, space, time, content and other aspects of the new 
crown public opinion. The distribution characteristics of some key areas; Deng Shaocun et al.[15] 
integrated domestic and foreign epidemics, visualized analysis and display based on WebGIS 
technology, and built simulation modules including global epidemics, national epidemics, and Wuhan; 
Zhang Chen et al.[16] based on Weibo The data explores the evolution stage of people's emotional 
trends towards the new crown epidemic, and builds a public opinion analysis framework for comment 
data. 

3. Data and Tasks 

This section firstly introduces the Weibo comment data set, and on this basis, expounds the analysis 
task of public opinion sentiment, and extracts the design goal of the system. 

3.1 Data Source 

In the data selection stage, the comment data of multiple platforms was compared, and Weibo was 
finally used as the data source, because the Weibo platform is a social software widely used in China. 
Therefore, the review data covers different ideological viewpoints comprehensively, and the data on 
this platform is highly open, so this study selected Weibo published on the Weibo platform on the 
topic of "COVID-19" for research. This article uses crawler technology to crawl Weibo and 
comments published by "CCTV News" from Weibo. Because of the authority and accuracy of CCTV 
news, some unnecessary data problems are avoided. Crawl the comment data published from January 
18, 2020 to the present. The features of the data include two types: numerical and text. area. 

3.2 Demand Analysis 

After research on public opinion analysis in various fields, it is found that the core of the research 
theme mainly includes the following questions: During the epidemic, what is the focus of public 
concern? How is the public's discussion on topics related to the epidemic? What are the emotional 
trends of the public towards the development of the epidemic? What are the main levels of emotion 
and what are the different stages of emotional development? How to analyze the situation of public 
opinion from different time and space dimensions? After summarizing the above problems, it is found 
that the system can be completed around the three analysis tasks given below. 

Task 1. Support the exploration of the development of the overall public opinion situation, establish 
the concept of spatial view, and analyze the spatial heat distribution of public opinion; analyze the 
emotional trend of public opinion from the time dimension, and intuitively overview the changes in 
the public opinion situation each day horizontally, and vertically. Changes in emotions;  

Task 2. By monitoring the changes in the popularity of public opinion, analyze comments with 
significant emotional changes to dig out the specific reasons for obvious emotional changes;  
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Task 3. Analyze the correlation between specific events and public opinion on the epidemic, and mine 
events and the impact of public opinion forecasts on the epidemic. 

3.3 Design Goals 

Based on the above demand analysis, it is concluded that the design goals of the visualization system 
are the following three points. 

(1) Visualization of the overall situation of public opinion on COVID-19. Visualize the popularity of 
public opinion, the ratio of males and females, and hot words for discussion from multiple dimensions; 

(2) Sentiment analysis of visual comments, multi-level sentiment classification for comments, 
support for viewing comment details, and analysis for comments with large emotional fluctuations; 

(3) Visualize the event analysis results, extract and analyze the characteristic events related to the 
new crown, and mine their correlation with the new crown pneumonia epidemic. Driven by the above 
tasks, this paper implements a new crown public opinion visual analysis system based on Weibo data. 
Figure 1 is a flow chart of the system, which mainly includes three parts, including data processing 
module, analysis module and visual analysis module. 

4. Data Analysis Model 

This section mainly introduces data acquisition, data processing, and sentiment analysis methods. 

4.1 Crawler Technology 

In the data collection stage, automated means are used to obtain data. In this paper, the Scrapy open 
source framework is used to implement distributed crawlers and improve the efficiency of data 
collection. The Scrapy Selectors component in the framework is used to filter web pages in the form 
of Xpath expressions, and define an Item to be crawled. The collected data is put into it, and then 
transferred to the database by iterative method to further improve the efficiency of data collection 
[13]. 

4.2 Data Processing 

The data preprocessing uses the JIEBA model to segment the data and remove stop words. The quality 
of the segmented words during data processing will affect the results of later sentiment analysis. 
JIEBA provides three different word segmentation modes, including full mode, precise mode and 
search engine mode. The full mode scans all words that can be formed into words in the sentence, 
which is very fast, but cannot resolve ambiguity; the exact mode cuts the sentence most accurately, 
which is suitable for text analysis; the search engine mode is based on the precise mode, and then 
divides long words to improve the recall rate, which is suitable for search engine word segmentation. 
This article first creates a local thesaurus. First, a prefix dictionary is constructed according to the 
statistical dictionary dict.txt to generate all possible words in the Chinese characters in the sentence. 
After dividing the sentence with regular expressions, a single Chinese character will be generated for 
each individual Chinese character. Directed Acyclic Graph (DAG), based on dynamic programming 
to find and compute the maximum probability path. Finally, for words not mentioned in the dictionary, 
the HMM model based on the ability of Chinese characters to form words is used for word 
segmentation. The HMM model is a quintuple, and the Viterbi algorithm is used to connect the 
quintuple relationships, in which the state value relationship is the output of the algorithm, and (B , 
M , E, S) are used to represent the state position of the word in the word, and B represents the start of 
the word. The first word, M represents the middle word, E represents the ending word, and S 
represents a single word into a word. 

4.3 Emotion Analysis 

4.3.1 Sentiment Polarity Calculation 

Sentiment analysis is the process of processing, statistics, analysis and deep information mining of 
comments, extracting keywords from the data for sentiment polarity analysis, which is divided into 
"positive" and "negative". This paper uses the SnowNLP model for sentiment analysis, extracts the 
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terms in all documents and removes stop words and duplicates, calculates the word frequency and 
generates a dictionary, obtains two categories of documents, calculates positive and negative through 
Bayes Theorem, and finally Count the categories in each training document separately, calculate its 
posterior probability, and for each entry in each category, divide the number of entries by the total 
number of entries. Conditional probability (P(word) bar|category)), returns the conditional probability 
that the document belongs to each class (P(category|all terms of the document)). In this paper, the 
comments are segmented and divided into two training sets, pos is the training of positive words in 
the comments, neg is the training of negative words, L1 represents the sum of the word frequencies 
of different words in the positive training set, and L2 represents negative training. The sum of the 
word frequencies of different words in the set, L represents the sum of L1 and L2, and the formula 
for determining the sentiment polarity is as follows: 

 

                            (1) 

 

                            (2) 

 

This paper first compares the comment segmentation with the training set, and then uses the following 
formula to calculate the proportion of positive and negative sentiments for this comment, and finally 
calculates the sentiment polarity according to the Value. 

 

                               (3) 

 

                       (4) 

 

                                               (5) 

 

                                                      (6) 

4.3.2 Calculation of Public Opinion Heat 

In order to better show the changes in public opinion during the epidemic, this paper uses a method 
to calculate the popularity of public opinion, as shown in Equation (7), the popularity of public 
opinion can reflect the differences in different regions, and show the public’s attention to hotspots 
based on time series: 

 

                                                (7) 

 

Among them, n represents the number of hot events published on the microblogging platform during 
the epidemic, N represents the number of all hot events published, w represents the number of user 
comments published on the epidemic public opinion, and W represents the number of user comments 
on all hot events. 

4.3.3 Event Analysis 

This paper proposes to use the event as the entry point to analyze the public opinion. The processing 
method of the event and the comment is as follows, and the comment and the main characteristic 
event are correlated and analyzed through this algorithm.  

Step1. De -duplicate all comments; 

Step2. Use word2vec to convert comments and events into word vectors; 



International Core Journal of Engineering Volume 8 Issue 4, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202204_8(4).0006

 

53 

Step3. Use the K - means algorithm to categorize the reviews, and determine the optimal number of 
categories according to SSE; 

Step4. Train the vector, calculate the n data points adjacent to the cluster center, get the similarity 
between the n data points and the event, calculate the sum of the similarity, take the event with the 
largest similarity for each cluster center, and comment attributed to this event. 

 

Comment data

Scrapy frame

Visualization and 
interaction

JIEBA

Data processing

Analysis module

Snow
NLP Kmeans

Opinion
analyze

event
Clusteri

-ng

Comment Sentiment Analysis 
Module

Correlation Event Analysis 
Module

Public opinion situation analysis 
module

 
Figure 1. System flow chart 

5. Visual Analysis System 

The interactive design of the visual exhibition is divided into 3 modules: public opinion situation 
analysis, comment sentiment analysis and related event analysis. The Vue framework and the back-
end flask framework are used to present the overall system. 
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Figure 2. The main interface of the system 
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5.1 Public Opinion Situation Analysis Module 

The emotional situation analysis module is mainly divided into data analysis and visual display from 
two dimensions of space and time. Figure 2 is the main interface view of the system, which contains 
8 parts in total. The date is selected through the calendar coordinate system of Figure 2(E), and the 
size of the circle in the coordinate system represents the quantity of public opinion data on that day. 
The public opinion map is used to display the distribution of public opinion discussion popularity 
nationwide, as shown in Figure 2(D), the map is used as the carrier of the bubble map, and the color 
and size of the bubbles are used to reflect the characteristic spatial distribution of Weibo comments 
and each The emotional trend of the region, through the pop-up window of the map, you can get the 
total number of comments in the region, the number of positive, neutral, and negative comments and 
other statistical data. In Figure 3 , "Qinghai" is used as an example. There are 638 comments in total, 
including 391 positive comments , 145 neutral comments , and 98 negative comments . Click the map 
to go to the detailed comment sentiment analysis section. 

The daily emotional change view is shown in Figure 2(A). The daily emotional changes of the day 
are visualized at two-hour intervals through scatter plots, and three emotions are visually expressed 
to analyze the emotional changes of people in different time periods; word cloud diagram to display 
the current hotly discussed words, and to display the number of statistical word frequencies through 
the size of the word. Through the analysis of Figure 2(C), we can learn more about the hot words that 
the public paid attention to during the epidemic, analyze the main topics that the public care about 
and explore the changes in public opinion topics ; the water polo chart shows the gender ratio of 
commenting users, reflecting the attention of men and women The degree difference is shown in 
Figure 2(B) area ; the changes compared with the previous day's popularity and emotional tendencies 
are visually displayed through the data, as shown in Figure 2(F); The picture shows that Hubei 
Province had the highest public opinion on that day, and Hubei Province was in a period when the 
epidemic was spreading widely. In the H area, you can intuitively see the negative proportion of 
comments. 

The map realizes interactive design. The initial interface displays the national public opinion situation 
of the day. You can view the situation of different provinces through the selection of each province, 
and the remaining views will display the analysis data of the corresponding province according to the 
selection. By analyzing the map, you can understand the distribution of commenting users, as well as 
sentiment trends in various regions. 

 

 
Figure 3. Qinghai Province map of public opinion 

5.2 Comment Sentiment Analysis Module 

This paper mainly analyzes the sentiment of comments from different angles and designs 
visualizations, mainly including four views: gender sentiment analysis, sentiment clock, sentiment 
scatter plot, and comment search box. 
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After innovating through the basic scatter chart, this paper proposes a sentiment scatter chart (Figure 
4C). Dots represent a piece of review data, showing different sentiments by color, with red 
representing negative schooling and blue representing positive. This view provides four scatter 
selection functions: vertical frame selection, horizontal frame selection, drawing frame selection, and 
moving frame selection, providing the function of arbitrarily selecting scatter points. In order to 
analyze the different emotional states of men and women during the epidemic, interactive design is 
carried out on the gender emotion map and scatter plot, and the scatter points are arbitrarily selected. 
Area A in Figure 4 will display the gender ratio and emotional index in the selected comments. The 
abscissa of the emotion clock (Figure 4B) represents time, the ordinate represents emotion, and the 
brightness of scattered dots represents the degree of coincidence. If the brightness is higher, it means 
that the number of comments with the same time and emotion level is more. make changes. Select 
the scatter points according to the needs, and the details of the comment information will be displayed 
in the comment box (Figure 4D). You can search for emotional keywords and popular events, such 
as "closed city", "prevention and control" and other keywords, and the comment box will display the 
key Comment details about the word. You can search for keywords to understand the comment 
sentiment of different events, and the sentiment words in the comments will be marked with different 
colors. Arbitrarily select the scatter in the C area, and the corresponding comment will be highlighted 
in the comment box. 

 

A

B C D

 
Figure 4. Comment sentiment analysis interface diagram:(A)male to female sentiment 

ratio;(B)sentiment clock;(C)sentiment scatter diagram;(D)comment search 

5.3 Correlation Event Analysis Module 

This article visualizes the event cases in a certain period of time through the timeline. The user first 
explores through the timeline. After selecting the time, the interface will display all the content. 
Except for the trend of public opinion, other areas will be based on the interaction of the timeline. 
make changes. The representative events are calculated through the algorithm, as shown in the area 
A in Figure 5, the time axis below the three events can visualize the heat changes of the events through 
the saturation of the color boxes, and the area B of Figure 5B shows the heat map and heat trend map 
of the event public opinion, the C area contains a list of comments and a word cloud. 

When exploring, you can interact through the three perspectives of time, province and event. In the 
selected content, the corresponding correlation analysis of comments and events can be carried out. 
Users can find the public opinion of a certain event from the view, the comment of the event, and the 
discussion. What are the keywords, etc. For example, you can select and view through the timeline. 
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After clicking on a representative event, the comment box will display the comments related to the 
event, and the heat map and word cloud will also be displayed according to the selection, which can 
deeply analyze the public's attitude towards each event. 

 

A B C
 

Figure 5. Correlation events analysis module interfac 

6. Case Analysis 

In the early stage of the rapid outbreak of the epidemic, the state made an emergency response and 
issued a series of epidemic prevention and control policies, including isolation measures, suspension 
of classes and schools, and closed management. This behavior greatly helped the battle, and to a 
certain extent prevented the spread of the epidemic to a greater extent. It also attracted great attention 
from the public. Through the word cloud map display, it can be seen that the topic with the highest 
word frequency on March 27 For "prevention and control", as shown in Figure 2, the public are more 
concerned about topics such as "Zhong Nanshan" and "Wuhan". These words prove everyone's 
content and attention, the country's prevention and control measures and the people's own work. It is 
closely related to life, so it is concerned by the public. Because the epidemic first appeared in Wuhan 
and Hubei was the most severely affected area in the early stage, it can be seen from the analysis of 
the public opinion map that Hubei has the hottest public opinion discussion in the country at present, 
and it can be seen that there were more than 28,000 related articles in Hubei on that day. Comments, 
of which negative emotions accounted for more than 18,000, indicating that the initial outbreak of 
the epidemic brought more negative effects to the public. Secondly, the areas with the highest public 
opinion are Guangdong and Beijing. These areas have experienced rapid growth of cases and become 
the places that have received public attention after Hubei. On January 23, it was officially announced 
that Wuhan was closed. This news directly led to a great increase in the negative emotions of Weibo 
comments. The impact of this incident on the public is obvious. Search for comments about Wuhan’s 
closure in the comment box, and you can see emotions. Most of the scatter diagrams are red. 
Combined with the specific comments, we can see that the impact of the closure of the city on the 
people is very negative. In the reverse direction, we can analyze the events that affect people's 
emotions and public opinion. 

In the related event analysis module, select January 1, 2021 through the timeline, and see that the 
clustered epidemic spread event in Heilongjiang Province in early 2021 has received widespread 
attention from the public. Except for Hubei, the Heilongjiang region has the largest number of people 
participating in the discussion on that day, followed by attention the highest social event was the 
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vaccination of the new crown vaccine. At that time, it was in the early stage of national vaccination, 
and the public's discussion of vaccines was very high. Because of the joint epidemic prevention of all 
the people in China, the epidemic situation has gradually decreased, but some foreign countries have 
not paid attention to it in time, resulting in a sharp increase in the number of infected people. From 
the word cloud, it can be seen that "the United States" has the highest degree of discussion. According 
to the implementation of the epidemic situation at that time, it can also be obtained the current 
epidemic situation in the United States is relatively serious. 

7. Conclusion 

This paper proposes a visual analysis method for public opinion by crawling the data related to the 
COVID-19 epidemic on Weibo, using a variety of visual analysis techniques, and designs and 
implements a visual analysis system for COVID-19 public opinion based on Weibo data. Using 
distributed crawler technology, establish a MySQL database to store the captured data, use SnowNLP 
algorithm to perform sentiment analysis on comment data, analyze the spatial and temporal 
dimensions, and transform the results through public opinion maps, scatter plots, word clouds, and 
bubble maps, etc. Use the improved sentiment scatterplot to conduct sentiment analysis on comment 
details, explore the public opinion situation of the public during the epidemic, the results initially 
reveal the differences in public opinion situation between regions, summarize the sentiment trend and 
public opinion heat in different time periods, and analyze the impact in detail. The trend of public 
opinion and the reasons for emotional changes are analyzed according to the correlation between 
events and emotions, and the content of public opinions is more comprehensively mined. The 
corresponding methods can also be used in public opinion analysis in other fields. 
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