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Abstract: This work investigates the process of the outbreak of the COVID-19 epidemic and 
makes recommendations using a fuzzy logic system. In the current situation to control COVID-19 
spread, there is a need to build a system for its outbreak. Besides, when creating a system, many 
factors need to be considered without affecting the regular functioning of the work. Hence, this 
work presents a novel approach with inputs as the most important factors, including the social 
factors involved in the discovery of the causes of the spread of the COVID-19 virus. Assumed 
quantifying reasons behind in the society were believed to improve the outbreak of COVID-19 
progress in the world. Hence, this work will illustrate the concept behind considering the 
COVID-19 outbreak system design with the support of expert recommendations. The study has 
been undertaken to overcome the extent of infectious diseases, to consider the workers' livelihoods 
in detail, and to make expert recommendations for improving the quality of life without any 
difficulty. Up to this point, no vaccine has been officially announced to control the outbreak of 
COVID-19.  In this way, this paper outlines a larger mechanism to control the early stages of any 
pandemic disease such as Covid-19. 

 
 

Keywords: COVID-19; Fuzzy Decision Support System; Skilled and Unskilled; Workers 
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1.  Introduction 
A novel virus, COVID-19, has been identified in 

Wuhan, China, which is rapidly spreading worldwide 1-6).  
The curb of the COVID-19 pandemic around the world is 
still unresolved, due to the complexity of the virus 
structure and its characteristics 7). In such a situation, 
researchers are working to reduce the onset of the disease 
in different dimensions and to analyze it. Thus, results 
such as the evaluation of the COVID-19 kinetics and 
prediction of its spread are being analyzed 8-9).As per this 
momentum, nearly 200 countries all around the world 
have been affected by COIVD-19 pandemic disease 
infection. To avoid the community spread, all the 
countries are working in full swing and have followed 
the concept of lockdown as per the directions of WHO 
10-15). The lockdown concept has also provided good 
results in preventing the spread of pandemics so far. At 

the same time, while the lockdown is in progress we 
have to consider the various essential factors to protect 
people from the COVID-19 pandemic. Given the 
prevailing norms in various countries around the world, 
the system will help to reduce the spread of COVID-19 
following the guidelines of the World Health 
Organization, and other important guidelines that have 
been included 16).Whatever the case of infectious disease 
or other life-threatening conditions, there is a 
responsibility to save people and provide them with 
decent living possibilities 17).This responsibility is as 
much for the private sector as it is for the people and the 
government machinery. Such assistance from private 
companies can not only prevent the spread of the disease 
but also increase the responsibility of the community in 
the minds of the people and preserve the environment 18). 
The governance of the private authority, its affiliates 
agents and entrepreneurs has been helpful in some cases 
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19). At the same time, it is necessary to take into account 
the different thought processes of people 20). Therefore, a 
system has become very important for the people to live 
a dignified life because it is necessary for the people and 
the government to face the harsh conditions of the 
epidemic. In such a case, modeling the system to combat 
the epidemic has become a mandatory requirement 21). 
Provided, it will depend on policy-related strategies or 
the regular functioning of the style in which people work 
22). In that sense, the pioneering of policy proposals are 
dependent on the level of international changes, therefore 
the modeling of the system with existing fixtures at the 
current level seems to be beneficial in this pandemic. 
Accordingly, this research work describes the detailed 
structure of the proposed model, which has been 
established to fight pandemic disease with various 
real-time social parameters. In such situations the term 
social factor can be very useful in creating a sustainable 
community 23). Generally, people in the world practice 
different types of businesses for their livelihood. Based 
on this, the people living in the society are divided into 
two major categories: skilled workers and unskilled 
workers 24-25). Skilled workers are professionals with 
technical education backgrounds whereas, unskilled 
laborers are a gap of technical backgrounds except with 
minimum educational backgrounds. Therefore, people in 
both types of institutions depend on free trade to turn the 
wheel of their daily lives. In such extreme cases as the 
spread of COVID-19, the livelihoods of the entire 
population are in jeopardy. Hence, an organized 
computing platform is needed to help balance the 
situation on the spot or to help them with financial 
resources and some essential resources 26).Especially in 
such situations, people are most vulnerable to food 
shortages and exorbitant rates of essential items. This is 
because financial resources and social factors are deeply 
associated with mortality in many diseases 27). Realizing 
this, developing countries like India have provided 
financial assistance to the people of the country during 
the lockdown period, which provides a moderate relief 
against their financial plummeting 28). Since, the spread 
of a COVID-19 has caused a complete recession in the 
chain of the supply chain, starting from the lives of rural 
people to the lives of urban workers 29). At the same time, 
these factors alone do not affect the situation, which is 
also associated with some other variables 30).Therefore, 
both types of institutions need a well-regulated system to 
protect people's lives and prevent the spread of disease. 
On these lines, an approach has been initiated to balance 
the skilled and unskilled worker’s difficulties with 
measures to eradicate the pandemic as well as to save 
their livelihood. Likewise, this paper takes the 
assumptions of both skilled and unskilled workers' 
livelihoods and it has been analyzed with fuzzy logic. 
This research is a very complex analysis of inference 
data based on real-time scenarios of global worker's 
conditions. Furthermore, this work sets out people's 

livelihoods in a range of minimum requirements and 
provides recommendations for measures to be taken for 
people's livelihood in unusual circumstances such as 
infection, pandemics, and so on. Whilst, the paper 
consist of the following reasons why people came 
forward even when a life-threatening disease was 
spreading around the world. The reasons are, 

1. Money 
2. Essential commodities  
3. Essential medicines which for already aliment 

diseases 
4. Gender  
5. Things used to take care of the children as well 

as aged peoples  
To analyze the system design possibilities of the 

COVID-19 outbreak, this research is based on two levels 
of World workers types. 

1. Skilled workers Type 
2. Unskilled workers Type 

Likewise, the causes mentioned are the pathways 
leading to the spread of COVID-19. For instance money, 
essential commodities, essential medicines which were 
already aliment diseases, gender both male and female 
and things to take care the children as well as older adult 
peoples. Gender is only approached traditionally, and the 
reason for the concept of heritage is that it is directly 
accessible based on the fact that a lot of families live 
under male leadership. In the absence of a male head of 
the family, the woman is placed in the place of the head 
of the family and the system is established. Further, 
determining the position of a family leader depends only 
based on their mutual similarities and it is only set to 
emphasize the notion that the principles of male and 
female equality are promoted 31-32).In addition to money 
concerns, it is considered here to be one of the essential 
elements of life for a human, while none of the other 
factors behind the money are considered important here 
33). Apart from that, the assumptions that were directly 
assumed by from guidelines of WHO and various other 
country government proceedings are against each type of 
reason. After building our assumptions conditions based 
on the currently practiced norms the assumed data were 
analyzed by using different types of membership 
functions by fuzzy logic. This is because the concepts of 
fuzzy logic already make a huge contribution in terms of 
epidemiology and epidemiological control 34-35). The 
concepts of fuzzy logic can build the system to reduce 
the COVID-19 pandemic concerns of different reasons 
from different assumptions and hence the system 
captures the schematic flexibility inherent in complex 
conditions or assumptions from the COVID-19 pandemic. 
According to the literature, various studies do not 
consider the difficulties and uncertainties that confront 
COVID-19 infections in worker's livelihoods. Therefore, 
the organization of this design adopted an international 
level of labor-oriented ideas on the status of livelihood, 
including skilled workers and unskilled workers. Thus 
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the major contribution of this work is, depending on the 
people working livelihood situation, recommendations 
are made to governments or other aid line departments to 
reduce the impact of the disease and improve the 
livelihood of the workers. 

 
2.  Methods and Materials 

This section provides explicit information on method 
adaptation. The study was conducted with a global data 
set of skilled and unskilled workers. It is designed with 
the help of world employment social outlook trends 2019 
36). People's livelihoods are considered to be following a 
combination of world employment social outlook trends 
2019 and expert recommendations. There is uncertainty 
in determining people's livelihoods in infectious 
situations, so fuzzy logic is chosen to overcome the 
ambiguity of the problem, and a fuzzy model system is 
built to eradicate the COVID-19 epidemic. The 
parameters to be considered here are money, essential 
medicines, essential commodities, gender, and essential 
components for children and older adults respectively.  
 

3. Methods and Materials 
Although the world is struggling to get rid of 

COVID-19, people are coming out of the house to meet 
their needs. Primarily, people's livelihood includes 
money, essentials commodities, essential medicines for 
diseases that have already been revamped, and a variety 
of factors used to care for children and elderly people. 
These entire primaries needs apply to both genders. 
Considering these two conditions, people's livelihoods 
are designed to be a unique site; hence they are fixed in 
the 0-5 range with the support of experts. This is because 
human life has always been socially and economically 
intertwined with externalities 37). Each type of variable is 
individually accessible, in that there is a chance to occur 
on slight variation in people's livelihood levels. 
Therefore, it has been undertaken to bring the common 
ground to the conditions of people's livelihoods in an 
integrated manner.  

 

( * * * *

. ( * * * * )

NV NV NV NV NV

AV AV AV AV AV
X

MO EC EM G CATG
P

Nv of MO EC EM G CATG
= ∫ ∫ ∫ ∫ ∫   

 
Where, 
NV- Necessary Value 
AV- Actual Value 
MO-Money 
EC-Essential Commodities 
EM-Essential Medicine 
G-Gender 
CATG-Childers take cares of things and older adult 
people’s essential things 
 

For example, Px = 0 the pandemic is not transmitted 
to the community and therefore there is no need for any 
recommendations suggested by the system. For Other 
values, such as Px = 1 100% recommendations are 
needed and, PX> 0.50 and Px <0.50 the system 
recommends 75% and 25% respectively.  

 

4. Decision support system design  
The COVID-19 pandemic caused a major setback to 

the world. Essential measures are taken by various 
organizations to control the infection, but the percentage 
of spread by virus intensity has increased day by day. In 
such contagious situations, fuzzy logic can be used to 
define out breaking sidewalks. Therefore fuzzy logic 
enables us to analyze all the stages of the disease 
positively towards the pandemic range of outcomes and 
provide the solution to break it down. Fuzzy logic is a 
concept used to determine the degree of truth in certain 
situations, which is an extended version of Boolean logic. 
This is especially the case for uncertainty and ambiguous 
situations. Fuzzy logic has three different types of 
functions in the platform. Functions labeled as 
fuzzification, fuzzy rule design and defuzzification. 
Fuzzy logic is the process of making the variable obscure 
and the fuzzy inference unit has the rule structure for 
specific applications, and the process of turning the fuzzy 
smooth into a numerical value is repeatable again. 
Generally, a decision support system is called the fuzzy 
system38). Figure 1 shows the basic fuzzy structure. 

  

Input       
    Fuzzification    Fuzzy Rule Base Defuzzification Output

Fig. 1: Fuzzy Basic Structure 

 
The proposed fuzzy decision support system with the 

expert integration of the COVID-19 outbreak strategy is 
presented in Figure 2. Here, Fuzzy DSS has been built 
from two main backgrounds. One is that the reasons of 
people affecting situations on a form the ground of 
skilled labor background and other is from in the ground 
of unskilled labor background. On both, the background 
peoples have been affected but at the same time, the 
affecting value has slightly differed in these two 
backgrounds. Whilst, the two backgrounds based fuzzy 
rule-designed structure has been discussed with the basic 
fuzzy operations of the fuzzy logic. In terms of the 
classification of skilled and unskilled workers, the study 
is categorized by the International Labor Organization as 
low income, low middle income, upper middle income 
and high income. That is, all the people in the 
lower-income and lower-middle-income categories are 
placed on the list of unskilled workers, while the 
upper-middle-income and high-income earners are on the 
list of skilled workers. This is because the knowledge 
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gap between them is the only parameter to determine the 
income among workers. In contrast, in this work, a world 
labor trend may be followed as usual, but this presents 
additional problems for the system in the range of relief 
packages allocation. 

MISO fuzzy system Recommendations

Data
base

Disease Status

Fig. 2: Proposed Fuzzy Decision Support System Structure 

   

The proposed DSS has been the multi-input and 
single-output system and too easy the system design 
MATLAB R2019a is used to simulate the output. The 
fuzzy logic controllers are extensively used for 
controlling the various complications of inputs and fuzzy 
functions labeled as fuzzification, fuzzy rule design and 
defuzzification. In addition to the aggregation of fuzzy 
rule, three types of fuzzy controllers are used like the 
Mamdani fuzzy system, Sugeno fuzzy system and 
Trukamoto system. The typical multi-input and single 
output fuzzy system are as follows,  

 
If Input1 is S1 and Input2 is S2 Then Output is Y1 
If Input1 is Z1 and Input2 is Z2 Then Output is Y2 
 

Where there are two types of things are available. 1. 
Input and Output variables of the fuzzy system and fuzzy 
sets. Input1, Input 2, and output are fuzzy system 
variables and X1, X2, Y1, Y2, Z1, Z2 are fuzzy sets. The 
degree of fuzzy action depends on the size of the 
pre-conceptual reality proposal. In this COVID-19 
outbreak system design, all three fuzzy controllers are 
approached finally the decision support system was 
designed. The entire process and initiatives have been 
attempted with on the possibility of an outbreak the 
pandemic. The system is designed to take into account 
the difficulty of workers and suggestions with experts. 
Figure 3 shows the integration of the fuzzy decision 
support system for the outbreak of the COVID-19 
epidemic, and each of the input variables and the 
recommended input chart focused on reducing the spread 
of the disease was used at the system level. As already 
stated, system evaluation and emergence need to 
COVID-19 outbreak require linguistic variables of each 
head membership function, which include: Money- In 
hand and not in hand, Essential commodities- Available 
or Not Available, Essential medicines which for already 
aliment diseases- Available or Not Available, Gender- 
Both Male and Female, Things used to take care the 
children as well as older adult peoples - Available or Not 
Available Target Output- Diseases transmission or Not. 

Money

Essential 
Commodities 

Essential Medicines 

Gender 

Children and Aged 
People essential 

elements

Fuzzy 
Inference 
System

Disease 
Status

Recommendation 
Incorporated

Output

 
Fig. 3: Block Diagram for fuzzy decision support for 

COVID-19 Outbreak 
 

5. Fuzzification Process 
Fuzzy membership functions are developed and used 

in a fuzzy inference system for changing linguistic 
variables. The basic fuzzy logic rule is an if-then 
structure. Functions begin to emerge as the disease 
spreads into influential variables within a set of rules. 
Figures 4 and 5 show the membership functions of the 
fuzzy packages relative to the input variable of the 
essential commodities and the essential medicines 
respectively. The form of variables for membership 
functions between a linguistically ambiguous set of 
variables is shaped by domain expert recommendations. 
Because medicine is very important to improve the 
children’s and older adult’s health as well as reduce 
morality 39-40). The process design parameters of the 
fuzzy rule are given in table 1 with integrated examples. 
It ultimately works for the system's fuzzy rule base, and 
it helps to elevate people's livelihoods with the 
recommendations of a specialist valuation expert. The 
experts are in three specialized areas such as finance, 
management and electronic communication. Besides, the 
designer of the system is fully responsible for every stage 
of the system's operations.    

 

 
Fig. 4: Fuzzy sets of linguistic variables of Essential 

Commodities 
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Fig. 5: Fuzzy sets of linguistic variables of Essential 
Medicines 

 
The function used for the process of fuzzification of 

essential commodities and essential medicines variables 
level is triangular membership functions as given below. 
The available and non-available levels seem to not affect 
in few cases. Hence the triangular membership functions 
are justified. The mathematical expression of the 
triangular fuzzy membership function is  

 

0,

( )

0,

s

r s
r s s r k
k sR q r k s q
q k

s q

µ

≤
 − < ≤

−=  − < <
−

 ≥  

According to an earlier concept of fuzzy logic, this 
work variable was purely structured by its fuzzy 
membership functions and is often used as described in 
this work.  

 

6. Fuzzy rule base  
The livelihood of the people is very important in 

spreading any infectious diseases41). In addition, essential 
components of people's living factors are also part of the 
spreading disease. After incorporating these five factors, 
the fuzzy rule is formulated to finally identify the causes 
of the disease spread and make recommendations for the 
epidemic. Apart from the gender if any one of the input 
factors is affected it has been heavily affected by the 
disease status. Due to this essentiality, it has been jointly 
connected one with each other. Therefore, according to 
expert recommendations on improving the livelihood of 
the people, fuzzy rules of formulation co-existed 
between [0, 1]. 

 
 
 
 

Table 1. Rule base for the proposed system  

Rule 1 If Money (Not in hand) and 
if Essential commodities (available) and if 
Essential medicines which for already aliment 
diseases (available)and if Gender (Male)and if 
Things used to take care the children as well as 
older adult peoples (available)then diseases 
(Spread). 

Rule 2 If Money (in hand) and if Essential 
commodities (not available) and if Essential 
medicines which for already aliment diseases 
(available)and if Gender (Male)and if Things 
used to take care the children as well as older 
adult peoples (available)then diseases 
(Spread). 

Rule 3 If Money (not in hand) and if Essential 
commodities (not available) and if Essential 
medicines which for already aliment diseases 
(available)and if Gender (Male)and if Things 
used to take care the children as well as older 
adult peoples (available)then diseases 
(Spread). 

 ‘’ 

 ‘’ 

Rule 5 If Money (in hand) and if Essential 
commodities (available) and if Essential 
medicines which for already aliment diseases 
(available)and if Gender (Male)and if Things 
used to take care the children as well as older 
adult peoples (available)then diseases (Not 
Spread). 

 

7. Fuzzy Inference System  
The process of diffusion of COVID-19 depends on 

five factors that are labeled as money, essential 
commodities, essential medicines, Gender, and essential 
things for the orderly adults and children. As an example 
in essential medicines for already, aliment diseases the 
variable lies in the range between 0-5 scales for both 
available and non-available cases. Accessing the input 
variables in the conditions of disease spread and not 
spreads are consisting into all over the world workers 
scenarios. The speed of disease transmission depends on 
the input variables and the system design perspective. 
The output of the system is composed of two variables, 
namely disease transmission and non-transmission of 
disease.   
 
8. Defuzzification  

Defuzzification provides a mathematical value for a 
fuzzy variable resulting from membership functions and 
linguistic variables. This is important when it comes to 
crisp value from fuzzy packages. The centroid 
defuzzification technique is shown below. 
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Where, 

membership function truth value and N is the domain value of jsµ =  

 

9. Results and Discussions  
The results and the prevalence of disease based on 

the assumptions of COVID-19 are directly related to 
social factors. Figure 6 shows that even in 
life-threatening moments, the importance of the human 
cycle is that all aspects are equally approachable and that 
the spread of disease events. For example, the need for 
money to buy essential commodities, essential medicines 
and child care needs and essential items for older adults 
is important. This can be difficult to buy in a situation 
where there is insufficient liquidity in the hands of the 
people. Conversely, even in cashless hedges, going 
through stores can be challenging due to a lack of 
production. Due to this COVID-19 epidemic, the illusion 
of material scarcity develops in society. In some cases, 
the knowledge gap between people and feelings of fear 
in them can sometimes be attributed to a lack of 
substance. But at the same time, there is only one way to 
make a big difference between skilled and unskilled 
workers. For example, skilled workers can buy with low 
risk on essential material factors, for which their 
financial background plays a particular role. They 
achieve it through their money-saving ability. On the 
contrary, unskilled workers achieve this through a state 
subsidy and relief package. With the help of the public 
distribution system in India, the government has 
provided people with all kinds of essentials to protect 
their lives 42. 

 
Fig. 6: Rule-based System design for COVID-19 spread 

 
The parameters money, essential commodities, 

essential medicines, gender, children then COVID-19 
level has been changed into depends on the skilled and 
unskilled workers scenarios. Therefore, the output of the 
designed system plays an important role in determining 
the extent of COVID-19 spread. In addition it has been 
established to be capable of making recommendations 
for the spread of disease. In this way, the system will be 
able to identify and provide appropriate 
recommendations to ensure that the entire essential needs 
of the people, including their essential livelihoods, are 
met with the requirements when they are susceptible to 
infections. The COVID-19 spread curve is flat if people 
encounter their life items. The state of disease 
transmission and non-transmission here is determined by 
the essential substance of the people and their 
cooperation. In such a life-threatening issue, the material 
in their hands and the cooperation between the people are 
both the right thing to do to prevent the speed of disease 
outbreak in the view of experts. It is the opinion of 
experts in the field that the specificity of the virus and its 
special features can promote the spread of the disease, 
but that the adoption of established preventive measures 
can reduce the risk of the spread of disease. Overall all 
the social factors are equally weightage to spread the 
disease to society. Comparatively, both the skilled and 
unskilled workers are not in the bearable situations to 
curb any pandemic. Thus disease like COVID-19 and 
some other disease has been spreading in every part of 
the world, there is no way to control over it, until people 
cooperation as well as obeying the prescribed directions 
announced by authorities who have closely associated 
with preventing and curb of the epidemic.   

 

10. Conclusion 
The Essential and COVID-19 outbreak fuzzy decision 
system has been successfully designed. The need of the 
system is that it is carefully designed with real-life 
parameters that affect people's livelihoods. Through that, 
all the risk factors are analyzed and it has been overcome 
by using a fuzzy-based decision support system. Support 
for system design status quo of people's life problems 
and related issues on the basis that real-life measurement 
elements can be detected. This has been successfully 
implemented from the point of view of the workers, such 
as skilled workers and unskilled workers respectively. In 
these infectious situations, around the world, the scientist 
is working hard to find a potential vaccine for the 
outbreak of COVID-19, the designed fuzzy decision 
support system providing the best structural design 
elements to support such an outbreak.  
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