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Abstract: The outbreak of COVID-19 in December 2019 sent tens of thousands of people into panic; For 

sudden outbreak, due to the variability and immune virus, in view of the research and development will be 

to contain virus vaccine, so the country should not only possess strong vaccine research and development 

team and scientific research ability, and more need a kind of epidemic development simulation platform, 

the simulation of the real effective epidemic trends, provide high quality data for prevention and research 

department reference value; In this paper, the minimum deviation is sought through Logistics prediction 

model to improve the reliability and authenticity of epidemic simulation and prediction data. Real-time 

communication is completed by combining big data technology Spark training model and Kafka, and the 

simple and intuitive H5 realistic visual interface is adopted. 
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1. Introduction 

1.1. Big Data 

Over the past half century, with the full integration of computer technology into social life, the 

information explosion has accumulated to a point where it is beginning to cause change [1]-[3]. Not only is 

it flooding the world with more information than ever before, it is also growing faster. The Internet (social 

networking, search, e-commerce), mobile Internet (Weibo), Internet of Things (sensors, smart Earth), 

Internet of vehicles, GPS, medical imaging, safety and health, finance (banking, stock market, insurance), 

telecommunications (call, SMS) are all generating data like crazy, as shown in Fig. 1. 

The world sends 2.9 million e-mails every second. Reading one article a minute is enough for a person to 

read around the clock for 5.5 years. There are 28,800 hours of video uploaded to Youtu every day, enough 

for one person to watch around the clock for 3.3 years; There are 50 million tweets on Twitter every day. If 

you read one message for 10 seconds, that's enough for a person to read it day and night for 16 years. 6.3 

million orders are made on Amazon every day; Every month, Internet users spend 700 billion minutes on 

Facebook, and 1.3 exabytes of data are sent and received by mobile Internet users. Google handles 24 

petabytes of data a day; According to IDC [4]-[5], the amount of data generated by humans is increasing 

exponentially, doubling roughly every two years, and this rate will continue until 2020, meaning that 
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humans have generated as much data in the last two years as they did in the past. As the amount of data 

continues to increase, the data structure becomes increasingly complex, and the emergence of a large 

number of new data sources leads to the explosive growth of unstructured and semi-structured data, as 

shown in Fig. 2 and Fig. 3. 

 

 
Fig. 1. The world of data. 

 

 
Fig. 2. Data increase. 

 

1.2. Logistics Model 

Logistic regression [6], also known as Logistic regression analysis, is mainly used in epidemiology. It is 

commonly used to explore the risk factors of a disease and predict the probability of the occurrence of a 

disease according to the risk factors, etc. For example, to discuss the risk factors of gastric cancer, two 

groups of people can be selected, one group is gastric cancer group, the other group is non-gastric cancer 

group, the two groups of people must have different physical signs and lifestyle, etc. The dependent variable 
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here is -- whether gastric cancer, namely "yes" or "no", is two classification variables, independent variables 

can include a lot of, such as age, gender, eating habits, helicobacter pylori infection, etc. The independent 

variable can be continuous or discrete. Through logistic regression analysis, we can roughly understand 

what are the risk factors of gastric cancer [7]-[9]. 

 

 
Fig. 3. Data structures become increasingly complex. 

 

 
Fig. 4. Logistics forecasting model method flow. 

 

2. Logistics Forecasting Model Method Submission 
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The first step is to find an appropriate prediction function (HYPOTHESIS), which is generally expressed 

as H function. This function is the classification function we need to find, and it is used to predict the 

judgment result of input data. This process is critical, requiring some understanding or analysis of the data, 

and knowing or guessing the "rough" form of the prediction function, such as whether it is linear or 

non-linear. The second step is to construct a Cost function (loss function), which represents the deviation 

between the predicted output (h) and the training data category (y), which can be the difference between 

the two (H-Y) or some other form. Considering the "loss" of all training data comprehensively, the sum or 

average of Cost is denoted as J(θ) function, which represents the deviation between the predicted value of 

all training data and the actual category. Third, the smaller the value of J(θ) function is, the more accurate 

the prediction function is (that is, the more accurate the h function is) [10], as shown in Fig. 3. 

3. The Reasoning of Logistics Prediction Algorithm 

1) Set the function, ŷ f (x)= . 

2) In logistic regression, the value of y obtained is essentially a probability value p, p̂ f (x)= , After the 

probability value p is obtained, classification is carried out according to the probability value
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,take the derivative of Logistics function,
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' 2(1 )t tt e e − − −= +  , Take the derivative of log sigma,

'(log ( )) 1 ( )t t = − ,Thus, the derivative of the 
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first half is: 
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,according to the vectorization process of linear regression, we 

can get,
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,and then gradient descent. 

4. System Structure Design 

The algorithm model is run on Hadoop big data platform, and the real-time data is displayed on the front 

page through Kafka. The front end uses vue. js technology, and the back end uses Springboot technology 

[11]-[13]. UI design includes four parts: number of patients display module, virus parameter setting module, 

model prediction data trend display module, and virus diffusion trajectory diagram module, as shown in Fig. 

4. 

4.1. Hadoop Big Data Platform 

Hadoop is a distributed system infrastructure developed by the Apache Foundation. Users can develop 

distributed applications without understanding the underlying details of distribution. Make full use of the 

power of clusters for high-speed computing and storage. Hadoop implements a Distributed File System 

(HDFS), one of its components. HDFS has high fault tolerance and is designed to be deployed on low-cost 

hardware [14]-[16]. Moreover, it provides high throughput to access the data of applications, which is 

Volume 17, Number 5, September 2022

Journal of Software

186



  

suitable for applications with large data sets. HDFS relaxes THE POSIX requirements and allows streaming 

access to data in a file system. The core design of Hadoop framework is HDFS and MapReduce. HDFS 

provides storage for massive data, while MapReduce provides computing for massive data [17]. 

 
Fig. 5. System structure. 

 

4.2. Kafka Technology 

Kafka is an open source stream processing platform developed by the Apache Software Foundation and 

written in Scala and Java. Kafka is a high-throughput distributed publish-subscribe messaging system that 

processes all of the consumer's action-flow data in a website [18]-[19]. This action (web browsing, 

searching and other user actions) is a key factor in many social functions on the modern web. This data is 

usually addressed by processing logs and log aggregation due to throughput requirements. This is a viable 

solution for logging data and offline analysis systems like Hadoop that require real-time processing 

limitations. Kafka is designed to unify online and offline message processing through Hadoop's parallel 

loading mechanism, and to provide real-time messaging across clusters. 

4.3. Number of Patients Display Module 

The number of patients display module, mainly according to the S302 virus parameter Settings show the 
current number of patients. 

4.4. Virus Parameter Setting Module 

Virus parameter setting module, mainly to display virus parameters, including infectivity, latency, 

mortality and other parameters [20]. 

4.5. Model Prediction Data Trend Display Module 

Model prediction data trend display module, mainly according to the virus parameter Settings to display 

the number of patients, new patients, cure and death data change trend [21]. 

4.6. Virus Diffusion Trajectory Diagram Module 
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Virus diffusion trajectory diagram module, mainly dynamic simulation of virus diffusion trajectory [22]. 

5. System Implementation 

2019-NCOV epidemic development simulation system, as shown in Fig.5. Through the experiment, only 

the growth rate is calculated, the rest of the data are fitting, calculate the best r value was 0.18, end up with 

epidemic curve Fig. 6, the blue color squares represent outbreak confirmed infections, orange squares 

represent the recent infections predicted that represent the future of green squares infections predicted 

that the red curve represents infections fitting curve, The X axis represents the date, and the Y axis 

represents the number of confirmed cases [23], [24]. 

 

 
Fig. 5. 2019-NCOV epidemic development simulation system. 

 

 
Fig. 6. Graph of the 2019-NCOV epidemic. 

 

6. Conclusion 

Epidemic development simulation platform, which simulates the epidemic development trend truly and 

effectively, provides high-quality data reference value for epidemic prevention and scientific research 

departments; 1) Use appropriate algorithms to make epidemic simulation more reliable and realistic; 2) 
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With intuitive, simple and easy to operate visual interface, to provide the best user experience for staff. 
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