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Abstract 
 
COVID-19 has spread out as an undescribable bug affecting civilizations. 

Economies of umpteen governments of the world are strained. Virus is self-

postulating affecting many cultures of the world.Incarnated as a tumultuous 

pandemic changing many governments’walks and expectations. Cases in 

number uncountable and unaccountable resulted as burden on security and 

healthcare systems. As data sets are tender and virus reflecting many 

behavioural qualities, predicting the loss and behaviour of the virus appears 

as biased. We have shown in this article information-driven methods of 

forecasting the numbers of COVID-19 cases in Saudi Arabia 60 days ahead 

and impacts of protective steps such as social isolations or lockout of 

COVID-19 in the future, using the different machine learning models such 

as Sigmoid fitting, SEIR model and LSTM. The affected states are analysed 

in the model as susceptible (S), exposed (E), infected (I), and resistant (R) 

and a model is developed which is tested with intervention and without 

intervention. An SEIR model is a family of factor models for the purposes 

of time series analysis and forecasting. Usage of raw data by separating an 

event from the preceding event to render the time series set. The estimation 

of different parameters achieved by the suggested method (number of  
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positives, number of re-referred events, etc.) is accurate within a specified 

range and is a resource for health authorities and officials to gain. 

 

 
Keyword: Covid-19, Epidemiology, Machine Learning, Mathematical 

model, WHO, Time series, Forecasting of cases. 

 

 

1 Introduction 
 

The spread of the latest coronavirus (SARS-CoV-2) is very frightening 

worldwide. The World Health Organization (WHO) is a highly contagious 

illness perceived to be a worldwide health environmental catastrophe. 

Founded at the beginning of December 2019, it was first in Wuhan, Hubei 

Province (PRC). Unexplained pneumonia is reported by Huang 2020. 

Pneumonia has officially been labeled as new corona viral pneumonia 

(NCP) triggers by a different coronavirus by experts from the PRC Disease 

Control Centers (PDC). The ICTV, however, related to the virus as a severe 

acute respiratory condition (SARS-CoV-2). Coronavirus Syndrome 2 

(SARS-CoV-2) this is a β-coronavirus with many normal and mid-level 

hosts, as seen in the illustration. The prevention and control of virus 

infection owing to these signs is still challenging [1][2]. 

Coronaviruses belong to the family of Corona viridae and the Nidoviral, 

and they are widespread in humans and other mammals and are non-

segmented positive RNA viruses. While human outbreaks are comparatively 

rare, more than 100,000 combined epidemics of two beta-coronaviruses 

(SARS-CoV) in recent decades cause the epidemics of 10 percent SARS-

COV and 37 percent MERS-CoV (MERS-CoV) death rate [3]. Also, the 

majority of human diseases are associated with coronavirus. 

This class has a substantial variety of β-coronavirus ability and a wide 

range of likely human species, medium and final species. Despite the 

various recorded global events, this virus has a high SRAS and Middle East 

Respiratory Syndrome (MERS) virulence and transmissibility. The 

preventive steps of COVID-19 include immediate isolation, daily facial 

cleansing, and the avoidance of eyes, nose, and ears (WHO, 2020)[4][5]. 

A time series is a set of (or graphical) time-listed data points. A time 

series is usually a sequence that is uniformly distributed in successive stages 

[6]. The organization is literature review, objectives, implementation 

methods SEIR and LSTM for forescating covid cases. 
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2 Literature Review 
  
2.1 History  

 

The epidemic of corona viral disease has been confirmed by 20 May 

2020 (COVID-19) in about 216 countries or regions. Overall, 4864,881 

deaths were confirmed to have caused the epidemic (www.statista.com). The 

UK, Italy, and Spain were some of the worst affected economies. COVID-

19: History COVID-19 has not been mentioned before in humans as a novel 

coronavirus. The very first incident was found in Hubei Province in China at 

the end of December 2019. The disease is easily transmitted, and many new 

cases are registered every day around the world. The most common 

transmitting forms, which was implemented in 2002 and reported to be 

spread to sick persons through nicotine and sneezed droplets in the skin, is 

believed to be coughing and sneezing. Coronavirus is a category that can 

cause conditions ranging from the common cold to more severe pulmonary 

syndromes, which is propagated by humans and animals. The International 

Taxonomic Committee for Viruses and the World Health Organization 

declared the official names of both viruses and their condition in February 

2020: SARS-CoV-2 and COVID-19. The name of the outbreak derives from 

the words corona, virus and illness, while the year it arose is number 19[7]. 

Research must be made to determine whether intermediate hosts have 

simplified human virus transfer. SARS-CoV-2 and the siblings Bat-SL-

CoVZC45 and Bat-SL-CoVZXc21 have a reasonable length of industry; 

nevertheless, the medium host is needed to perform by bats, which can be 

used in a particular way to be transmitted to human beings for a range of 

reasons that have been suitable for procurement in Human Seafood. For 

instance, Nipah spreads to raw palm saps by fats in Bangladesh [8][9]. 

Huanan Seafood's local market role in the transmission of diseases is 

unknown. Many new cases of COVID19 were linked to this region, 

indicating that the SARS CoV-2 Clusters of infected family members and 

medical staff were potential individual-to-person dissemination. More than 

10 % of individuals have been open to the industry since 1 January, and over 

70% have little exposure to customers[10]. It is believed the transfer between 

people to people is primarily triggered by respiratory gout when an infected 

person tabs or sneezes. While SARS-CoV can live up to 96 hours on surfaces 

and other coronaviruses for up to nine days, bacteria can be primary 

transmission sources [11]. 

It is not clear if asymptomatic transmission of diseases takes place or not. 

Asymptomatic infection was first reported on 30 January, but later the 

specialists found that the person was not treated separately and that the  
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disease was transmitted with symptoms. Nevertheless, automated transfer of 

variations in auto-reported symptoms or contact with other instances or  

fomites can be confined to a single study[12]. The impacts of the 

environments shift quickly and are prone to human interpretations. The mean 

incubation period was observed in a 5.2 day study (95 % confidence duration 

[95 % CI]: 4.1 to 7.0). The time of incubation is 19 to 24 days[13]. 

 

3 Objectives 
 

We want to predict in this article next 60 days what will be the situation 

in Saudi Arabia. We had a study on global cases of COVID 19, the graphs 

which shows the cases around some countries. We will plot a time-series 

graph on the Saudi Arabia. We will work on SIGMOID Curve fitting, that’s 

we observe the incubation, growth and stable outputs. We apply curve fitting 

here. We then work on SEIR model with intervention very important time  

series models particularly for pandemic decease it is worthy. The next model 

we work on SEIR without intervention, so without any intervention from 

government or others how will be situation. The LSTM model was also 

applied for the dataset and predictions will be observed.  

4 Implementation 
 
4.1 Data Set 
 

The data set is obtained from John Hopkins University Center for 

Systems        Science and Engineering (JHU CSSE). Publicly available at 

[https://systems.jhu.edu/research/public-health/ncov/] and 

Github[https://github.com/CSSEGISandData/COVID-19].This repository is 

maintained from the data obtained from WHO(https://www.who.int/), 

DXY.cn. Pneumonia (http://3g.dxy.c), Ministry of Health 

Isreal(https://govextra.gov.il/ministry-of-health/corona/corona-virus/). 

The following Figure 1 is the snap shot of the data set taken from 

JHUCSSE. 
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Figure 1: Sample data set taken from JHUCSSE 

 

4.2 Total No of Detected Vs Newly Confirmed Cases in 
Comparison [Log Transforms] 
 

The data obtained from the dataset is converted transformed using a log 

scale and then plotted to determine the correlation between existing cases and 

new cases. As seen from the graph, it is observed that most of the countries 

of interest have lesser new cases producing. It can be inferred from this that 

the reproductive number for corona is lower than one, which indicates the 

disease is dying. The below figure 2 shows the trajectory of covid-19 in 

various countries. 

 

 
Figure 2: Trajectory of COVID-19 in various Countries 
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4.3 Total No of Detected Vs Newly Confirmed Cases for Saudi 
Arabia [Log Transforms] 

 

From the trends noted here. In the figure 3 below it can be observed that 

newly identified covid-19 cases are not higher in comparison to facts. If 

maintained in this manner, the covid-19 situation can be kept in check and 

reduce the losses. 

 

  
Figure 3:  Newly Identified COVID-19 in Saudi Arabia 

 

 

4.3.1 Time Series Plot for Covid-19 Saudi Arabia 
 

This plot in figure 4 depicts the situation in Saudi Arabia with respect to 

time. The blue color plot indicates the number of confirmed cases, and the 

green color plot shows the number of recovered cases, the red color plot 

shows the number of deaths. 
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Figure 4: Graph representing the situation in Saudi Arabia with respect to time 

 

4.4 Dataset for Training the Time-Series Model 
 

We utilize the below figure 5 shows the dataset to train our model. The 

dataset contains confirmed, recovered, and death cases for a given date. 

 
 

              Figure 5: Sample dataset to train our model 
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4.5 Machine Learning Models 

 
Model-1: Sigmoid Fitting 
 

For this model, we are trying to implement the curve fitting from our 

analysis every time-series disease model goes through three phases: 

incubation, Growth, and Stable. At the initial stage, the incubation of the 

disease starts, The Growth stage indicates the steep raise where the cases are 

high, and illness the is in the high transmission state, and last stage stable 

indicates the stage when the cases have reached its peak and cannot go any 

further high. The sigmoid model can be instrumental in such instances in 

which we want to predict the trend and cases. In figure 6 the Curve fitting, 

the blue dots represent the data that we are fitting, and the red line represents 

the fitted line, which was modeled through the sigmoid function. The X-axis 

represents the time, and the y-axis represents the number of cases.  

 

 

 
 

Figure 6: Graph represent sample data curve fitting using Sigmoid Function 
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4.6 The Model-2: SEIR Model 
 

There are four stages in the SEIR model: Sensitive (S), Exposed (E), 

Infectious (I), and Removed (R). Each of these variables represents the 

number of individuals in those groups. The alpha and beta parameters control 

partly the speed at which individuals migrate from exposures (beta), infected  

 (sigma), and infected to resistant (gamma). The first is background death 

(mu), which is unchanged from disease, whereas the second is vaccination 

(nu). The vaccination moves people directly from the immune without 

exposure or infection. In addition to the latency period, the SEIR differs from 

the SIR model. People exposed (E) to an infected person have been in 

contact but are not infected by themselves. Model Operating Instructions: 

The boxes to the right of the page control model parameters. The page will 

already load in the box with other parameters. To run the model, click 

"send." Both parameters can be modified, and the code runs again. Beta The 

setting controls the frequency of the new exposure to a susceptible-infected 

contact. Gamma The rate of an infected person recovers and enters the 

resistant phase. Sigma The risk of contamination of an exposed person. Mu 

The rate of natural mortality (unrelated to illness). 

This model a population of a constant size, which is first vulnerable to 

the number of vulnerable people at the start of the model run. At the 

beginning of the model test, initially revealed the number of people exposed. 

At the beginning of the test cycle, the number of persons infected initially 

infected. Initially, the number of individuals recovered at the start of the 

model run was recovered. Days Checks how much time the model takes. It 

works on the machine, meaning that all computers are working quicker than 

others. It is likely a good idea to not set the number of iterations or the initial 

populations too high because it will take longer. 

 

Model 2.1: SEIR without Intervention 
 

In this model, we are trying to implement the SEIR model without 

implementing any healthcare intervention or external force. We merely see 

how the disease grows if left alone. For this, we are considering only a single 

reproduction number. The code screen shot is given as below in figure 7 and 

the figure 8 shows the SEIR Model without intervention how the cases will 

be prolonged in next few days. The figure 9 shows the estimated cases up to 

July 2020 in Saudi Arabia. 
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Figure 7: SEIR Model without Intervention code 

 

 

 
               
                       Figure 8: Prediction using SEIR Model without intervention 
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Figure 9: Projection of Estimated cases up to July 2020 in Saudi Arabia 

 

4.7 Model 2.1: SEIR with Intervention  
 

In this model, we are trying to implement the SEIR model with 

implementing an intervention that is the administration that may intervene in 

controlling the spread of infection. The interventions may be the social 

distance of person to person 6 meters, the distribution of masks, the 

distribution of other commodities, etc. the figure 10 shows the code snap shot 

of SEIR with intervention. For this, we are considering the time-varying 

reproduction number, as shown in the figure 11 output. 

 

 

 
 

Figure 10: SEIR Model With Intervention Code 
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Figure 11: Prediction using SEIR Model with intervention 

 

 

 

4.8 Model 3: LSTM 
 

For this model, we are trying to implement LSTM with a specific 

architecture depicted in the below picture. In the below diagram, we have 

implemented Vanilla LSTM with a Dense layer in the middle. We have used 

the LSTM model, a form of recurring neural network (RNN), used for 

processing and forecasting time series issues with forecasting new virus 

numbers over period. We have included epidemiological parameters COVID-

19 such as transfer probability, incubation rate, recovery or death probability, 

and contact number. We also built a simplified network configuration to 

prevent overpassing due to the reasonably limited dataset. The figure 12 

shows the code snapshot of LSTM Model.  
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Figure 12: LSTM Model Code 

 

 

We have also plotted training loss and evaluation loss to find if there are 

any under fitting or over fitting in the model. 

 

 

 
 Figure 13: Graph Represents training Loss Vs Evaluation Loss  

 

The following figure 14 shows the output of LSTM Model ie the 

predicted cases of Saudi Arabia. 
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Figure 14:  Cases Prediction in Saudi Arabia using LSTM Model 

 

5 Conclusion 
 

In estimation of outbreak peaks and sizes of COVID-19 the worked out 

Sigmoid, SEIR model, LSTM model in this paper. The SEIR model has 

dependable history in predicting pandemics and able to identify the spikes 

and the cases of COVID -19. The Compliance mechanisms in Saudi Arabia 

were planned to be enforced by 20 May 2020 and stringent surveillance, 

measures and early warning strategy was supposed to stay in place until the 

end of December 2020. 
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