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Abstract: One of the quickly spreading and deadly infectious diseases that can harm both the nation's economy and people's lives is a 

virus-based epidemic. Any discovery, no matter how tiny, is very helpful in an epidemic. Consequently, in this difficult epidemic 

circumstance, the predicting of coronavirus eruption shows a crucial function and gives an impression about its extensive in the coming 

days. Schools, malls, theatres, borders, public services, and travel restrictions could all be included in these preventative measures and 

corrective action plans. Resuming such limitations depends on how quickly the eruption is losing momentum. However, the proposed 

Improved Gaussian Procedure Regression-founded Predicting Prototypical for COVID-19 is better than other methods. We have 

compared the outcomes of our suggested MTGP predicting prototype to those of four well-established models to ascertain its efficacy. 

Two common metrics used to measure performance are the Root Mean Square Error (RMSE) and the Mean Absolute Percentage Error 

(MAPE). In order to choose the best predicting model, the enactment of each prototypical has been designed using a variety of indicators. 

All of the trials have employed one-day-onward, five-day-onwards and fifteen-day-onwards prediction criterion. Considering these 

indicators, we found that our proposed model was superior to the alternatives. The proposed model in terms of MAPE and RMSE 

consistently outperforms all experimental conditions. In addition, we have learned how valuable IoT is in healthcare, how useful it is in 

detecting COVID-19, and how IoT-based solutions might help lessen the virus's impact.   

Keywords: COVID-19, MTGP, RMSE; MAPE. 

1. Introduction 

An epidemic caused by a virus is one of the infectious 

diseases that can spread quickly and extensively. Not 

only can it have a undesirable impression on the budget 

of the nation, but it also poses a risk to people's lives. In 

the event of an epidemic, even the most insignificant 

discoveries can be of great assistance. As a result, the 

predicting of the coronavirus outburst plays a significant 

role in this challenging pandemic condition. It provides 

an idea about the widespread of the disease in the next 

days, which will assist the government in taking 

safeguards for restricting its spread [1]. Closing malls, 

theatres, schools, and public services are just a few 

examples of the preventative and corrective steps that 

may be taken. Other measures include border sealing and 

suspension of travel. Resuming such limitations depends 

on how quickly the eruption is losing momentum [2].  

Predicting how long an eruption would last is a crucial 

but challenging task. This is a challenging task because 

so little is known about the effects of newly discovered 

viral infections and the myriad of societal and 

governmental factors that could influence the 

development of this threat. [3]. 

Every type of forecasting can be useful and dependable 

in such a circumstance. We require a model in this 

situation that is precise, effective, and broadly 

applicable. It is a difficult effort that gets harder because 

we do not have enough real-time data [4]. We begin 

analysis with the most elementary predicting prototypes, 

which are not as precise as we are directing for, keeping 

these restrictions in mind. Following multiple tests, it has 

been determined that the Improved MTGP model on the 

forecasting of the COVID-19 eruption is superior to the 

conventional predicting prototype[5]. 

It is a very difficult effort to identify the precise 

predicting prototypethat will be highly helpful for 
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foretelling the COVID-19 eruption globally. The main 

goal of this work is to develop a predicting prototypethat 

can accurately predict the global epidemic brought on by 

COVID-19 [6]. As all preventive actions rely on accurate 

forecasting, it is crucial to have accurate forecasting. By 

drafting the plan appropriately with the aid of a reliable 

forecasting model, we can lessen the exposure to the 

COVID-19 eruption [7]. 

By using current tools and definitions, it is possible to 

identify new infectious diseases step-by-step. For 

implementing preventive measures, real-time data and 

analytics are required. We can lessen the total impact of 

novel diseases globally, which can also lessen the social 

and economic elements of countries, with the use of 

correct information and prompt action. Real-time 

detection and management of viral infectious disease 

eruptions can be greatly aided by IoT [8].  

Because humans are endowed with greater decision-

making authority than technologies, the cruel reality 

about technology is that it cannot completely replace 

humans. Nevertheless, it is also true that people might 

choose the newest technologies to simplify and 

streamline their lives. Efficiency, convenience, and 

automation will be the defining characteristics of IoT for 

everything [9]. The emergence of Internet of Things 

(IoT) skill is a play-changer not only in the 

manufacturing sector but also in the medical field. This 

is due to the fact that it connects to a wide variety of 

diverse strategies via supported or wireless networks and 

then transmits or obtains information from cloud base 

places. In healthcare, some early instances of the Internet 

of Things include the utilization of intelligent sensors, 

remote patient monitoring, and the integration of a 

variety of medical technologies [10]. 

The importance and significance of IoT devices in case 

of pandemic situations are increased. They can be 

utilized as: 

1) To improve the health of the patient,  

2) The precautionary actions preferment, and  

3) For the management strategies advancements for 

healthcare.  

A few possible solutions can be  

1) We can now obtain data from many locations in real-

time thanks to IoT, whereas in the past it was either 

manually doable or not possible at all.  

2) IoT-founded retorting and observing for communal 

fitness, by incorporating smart clinics, IoT can 

transform people's lives. Clinics that use a variety of 

IoT strategies and gather data in actual time are 

referred to as smart clinics. Additionally, it can stake 

data for medicinal educations in real-time and 

communicate with other smart clinics.  

3) One of the fundamental criteria for developing 

acceptable strategies and evaluating the hypothesis is 

data. It is essential for managing infectious infections 

as well [11-12]. 

2. Related Work Done 

One of the quickly spreading and deadly infectious 

diseases that can have an impact on the nation's economy 

is a virus-based epidemic. Therefore, it is important to 

predict the length of an epidemic so that we can act 

quickly to prevent further damage and address it. 

Schools, malls, theatres, borders, public services, and 

travel restrictions could all be included in these 

preventative measures and corrective action plans [13]. 

Resuming these limitations depends on how quickly the 

eruption is losing momentum. It is a difficult undertaking 

since unknown emerging virus-based illnesses and their 

repercussions with multifaceted communal and 

administrative rudiments [14] can influence the extent of 

this lately exposed illness. 

Since the coronavirus pandemic (COVID-19) was 

primary recognized as a global concern in Wuhan, 

China, numerous national and international trainings 

have been directed to try to anticipate the endemic, with 

varying degrees of dependability and precision. This is 

something that has been done in different countries ever 

since the pandemic was first identified [15]. Researchers 

in India have implemented a novel method of machine 

learning in order to gain a deeper comprehension of the 

fluid dynamics of the COVID-19 pandemic. Moreover, 

polynomial and autoregressive integrated moving 

average (ARIMA) models were used to daily data of 

infected cases in order to analyze national trends in viral 

infestation. This was done in order to better understand 

the situation. A select group of researchers [16-17] 

utilized the deep-learning model in order to produce a 

long-term prognosis of the COVID-19 epidemic in 

particular regions of the world. 

The second group of researchers presented their findings 

regarding their efforts to evaluate the occurrence and 

strictness of COVID-19 infections in a variety of 

countries. These researchers utilized statistical modelling 

strategies in order to accomplish their goals. This was 

done with the intention of making the proof more 

convincing. The World Health Organization has 

announced both newly definite belongings of COVID-19 

as well as a collective aggregate of established 

belongings of COVID-19. Using the ARIMA, SARIMA, 

and PROPHET models, researchers projected daily new 

cases as well as cumulative confirmed cases for the 
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United States of America, Brazil, and India over the 

course of the following 30 days [18]. This approach 

combines an ODE model with a generalized machine-

learning model in order to provide accurate predictions 

regarding the ways in which public health policies and 

mobility data affect the ODE model's transmission rate 

(GBM). The general goal of the GBM is to produce 

estimates regarding the transmission rate of the ODE 

model. 

As evidenced by the use of Twitter data to provide 

surveillance and prediction of COVID-19 in the United 

States to support deterrence, it has been demonstrated 

that using machine-learning approaches and a theoretical 

understanding of information-sharing behaviours is a 

fruitful way to enhance the effectiveness of information 

surveillance [19]. According to the results of the study's 

experiments, it is possible to track and forecast the 

spread of COVID-19 in the United States by using data 

from Twitter. In subsequent research, it was discovered 

that employing the eVision epidemic prediction system 

resulted in an accuracy rate of 89% while attempting to 

forecast the progression of the COVID-19 pandemic in 

the United States. eVision integrates various machine 

learning (ML) approaches, such as a recursive neural 

network (RNN), long short-term memory (LSTM), and 

search engine statistics, in order to provide accurate 

predictions on the weekly occurrence of highly 

contagious diseases. The study by authors conducted in 

India utilizing K-nearest neighbours (KNN), is 

noteworthy among the COVID-19 proceedings from the 

perspective of accuracy; the authors claimed to have 

achieved a predicted accuracy of 98.34% [20]. 

Real-time tele monitoring, efficient screening, and 

surveillance programs, case tracking or mobility tracing, 

prompt case identification, self-quarantine and lockdown 

policy, smart social distancing, and smart contact tracing 

are some of the most crucial IoT tasks and use cases 

related to managing COVID-19 in multiple "on-body," 

"in-clinic/hospital," and even "in-community" levels. 

Decision support, information sharing, and remote 

teaching are further applications [21]. 

Internet of Things-driven medical care for the 

community The IoT-based community healthcare system 

is the provider of community-centric services; however, 

this means that these services are only accessible in a 

select few locales. In a community healthcare system that 

is built on the internet of things, each hospital has been 

connected to one another to form a smart healthcare 

system. Hospitals and users are connected to the same 

system so that they can take advantage of the various 

healthcare amenities available to them, such as 

consulting with doctors, monitoring family members, 

finding daycare, and so on. Real-time tracking and 

monitoring for personalised care or care provided by a 

family could be possible with the help of this technology. 

Many research projects on Internet of Things-based 

community healthcare services have been carried out 

[22]. 

3. The Purpose of the Work 

1) To create a COVID-19 eruption-predicting prototype 

based on machine learning. 

2) To use real-time data from the WHO's everyday 

bulletin statement to build a deep learning model for 

forecasting the COVID-19 eruption. 

3) To support the implication of IoT in COVID-19 

recognition and IoT-grounded potential resolutions for 

reducing COVID-19 impact. 

4. The Proposed Work: 

This study proposes a Multi-Task Gaussian Process 

(MTGP) regression model for better predicting the 

spread of new coronaviruses like COVID-19. The 

proposed MTGP regression model has been developed to 

foretell the global spread of COVID-19. As a result, it 

will be useful for governments to use in formulating 

strategies to lessen the global impact of the rapidly 

spreading infectious disease. The suggested model's 

predictions have been compared to those of other models 

to determine how well they perform. The role of Internet 

of Things (IoT)-based devices in the early diagnosis and 

prevention of COVID-19 has been analysed further. 

The most often used non-parametric based regression 

model for predictive analysis is known as Gaussian 

Process Regression (GBR). It can also be applied to 

more involved systems, such as completely arbitrary 

ones. The more comprehensive version of the standard 

GPR model is called Multi-Task Gaussian Process 

Regression (MTGP). It's sometimes referred to as a 

"special case" or "advance" of the standard GPR concept. 

It can be used when a regular GPR model is required to 

produce several results. The COVID-19 time series data 

has been provided as input for the proposed MTGP 

model's prediction of the eruption, and the historical and 

reference series have been obtained as output. We use 

the same testing and training process in the MTGP model 

for time series prediction as we used in the classic GPR 

model, without the kernel matrix. 
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Fig I: The LSTM Prototypical Construction. 

Here, we compare the suggested model to some already-

existing models. Regression Linear (LR) is widely 

utilized in the field of predictive analysis and is among 

the most popular regression models. The correlation 

between the two factors can then be established with its 

help. Slope notation is used to express this. One of the 

most popular regression methods for doing predictive 

analysis is called Support Vector Regression (SVR). 

Improbable Woods Ensemble learning is the family from 

which regression originates. This predictive analytic tool 

is a regression model based on ensemble learning. The 

Long Short-Term Memory, a Recurrent Neural Network 

model with an evolutionary background (RNN). To put it 

another way, the LSTM is a subset of RNNs that can 

learn long-term dependencies and recall previous data. 

The LSTM model can be laid out in a sequential fashion. 

Unlike regular RNNs, which only have one layer, this 

one has four layers of interaction between them. The 

special way of communicating and interacting among the 

four parts is also observed. Figure I depicts the LSTM 

model's basic structure. 

5. Result and Discussion: 

MAPE and RMSE parameters have been used as 

performance evaluation indicators for the statistical 

analysis (RMSE). These findings provide evidence for 

the efficacy, precision, and applicability of forecasting 

models. 

5.1.  RMSE: 

An important statistical metric that uses the idea of a 

standard derivation for residuals is the RMSE. It's 

purpose is to verify the accuracy of the forecast. 

Residuals mean error prediction is the distance between 

the regression line and the data points. 

𝑅𝑀𝑆𝐸 = √
1

𝑁
 (𝑦�̂� − 𝑦𝑖)2                                                                 

(1) 

5.2.  The MAPE: 

The MAPE is a major statistical metric for determining 

the reliability of a projected system. 

𝑀𝐴𝑃𝐸 =
1

𝑁
 ∑ |

𝑦𝑖−𝑥𝑖

𝑦𝑖
|𝑁

𝑖=1 𝑋100                                                    

(2) 

LR (Linear Regression), RFR (Random Forest 

Regression), SVR (Support Vector Regression), LSTM 

(Long Short-Term Memory), and our suggested EMGPR 

(Enhanced Multi-Task Gaussian Process Regression) 

will all be used to forecast the outcome of the COVID-19 

epidemic. 



 

International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2023, 11(8s), 545–551 |  549 

 

Fig II: Estimation Prototypes a Speedy Lookup. 

Table I displays the outcome of a performance 

evaluation of four regression models used to predict the 

global COVID-19 epidemic. MAPE (which should be 

low) and RMSE (which is more sensitive to small 

changes) were used to assess the accuracy of the forecast 

(should be low). To determine which predicting 

prototype is most effective, we measured how well each 

one performed. One-day-onwards, five-day-onwards, and 

fifteen-day-onwards prediction criterion have been used 

throughout all of the experiments. The suggested MTGP 

model consistently achieves the lowest MAPE and 

RMSE across all experimental conditions and across all 

selection criteria. 

 

Table 1: The Forecast Procedures comparison for Performance Evaluation. 

Forecast 

days 

Evaluation  

Parameters 

Methodology 

LR SVR RFR LSTM MTGP 

(Proposed) 

1-Day 

Onwards 

MAPE 6.89 3.85 5.35 2.95 2.15 

RMSE 2214.36 538.25 1896.54 378.96 198.57 

5-Day 

Onwards 

MAPE 7.02 4.54 6.12 3.65 2.65 

RMSE 2275.24 586.49 1911.24 413.58 214.28 

10-Day 

Onwards 

MAPE 7.89 4.87 6.54 3.89 2.68 

RMSE 2289.16 625.13 2023.19 452.57 278.69 

 

 

Fig III: MAPE comparison of the proposed method with existing approach. 
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Fig IV: RMSE comparison of the proposed method with existing approach. 

 

We have created the dataset using the WHO health 

bulletin to aid in our research. Nonetheless, the updated 

kernel matrix is employed in the MTGP model. We used 

the similar trying and teaching appliance as the classic 

GPR model, except the kernel matrix, to make 

predictions about time series. In the input end of the 

proposed MTGP predicting prototype is the dataset, and 

at the output end are the antique and allusion series. 

Several metrics have been used to calculate each model's 

performance in order to select the most effective 

forecasting model. One-day-onwards, five-day-onwards, 

and fifteen-day-onwards prediction have all been used in 

all of the tests. Using these metrics, we were able to 

determine that our suggested model outperformed the 

competition. The proposed model consistently produces 

the best MAPE and RMSE results across all of the 

experimental conditions. 

6. Conclusion and Future Scope: 

In the midst of an epidemic, even a minor discovery can 

make a huge difference. Forecasting the COVID-19 

breakout is crucial in this difficult pandemic 

circumstance. It forecasts its likely spread over the next 

few days, allowing the authorities to take actions to 

contain the problem. Predicting disease breakouts 

accurately and efficiently is a challenging new 

endeavour. In order to determine the efficacy of our 

proposed MTGP forecasting model, we have compared 

its results to those of four established models. RMSE and 

MAPE have been used to evaluate performance. Several 

metrics have been used to calculate each model's 

performance in order to select the most effective 

forecasting model. One-day-onwards, five-day-onwards, 

and fifteen-day-onwards prediction criterion have been 

used throughout all of the experiments. Using these 

metrics, we were able to determine that our suggested 

model outperformed the competition. The proposed 

model consistently produces the best MAPE and RMSE 

results across all of the experimental conditions. In 

addition, we have discovered the value of IoT in 

healthcare, as well as the value of IoT in detecting 

COVID-19 and the potential solutions based on IoT for 

mitigating its effects. 

We plan to re-evaluate the suggested model with more 

datasets to identify further boosting approaches that can 

improve the model's performance in the future. One 

potential approach is the Sparse Gaussian Process. 
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