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1. Introduction

 The use of coal in power plants is the 
reason of so many deaths in the population. 
People with lungs condition, children, adults, 
and women are the main victim of air pollution. 
The coal power plants are one of the main 
sources of air pollution. Gases which are 
produced by coal power plants is harmful to 
people health and can cause many harmful 
effects on people health. Air pollution with the 
aid of pollution can affect the respiratory system 
as well as cause lungs problem, heart problem or 
can cause cancer.
 Outdoor and indoor air quality are 
crucial to human health. The common 70 kg 
grown up inhales about 20 m3 of air in step per 
day [1]. So, any boom inside the air pollution can 
also motive a terrific damage to the health as 
outdoor air additionally serves as a chief source 
of particulate and gaseous pollutants for indoor 
air [2].

 Coal should be washed in mined first 
before using in coal power plants and then 
transported from mines to the power plants and 
the remaining particles should be properly 
disposed of. People living near the coal power 
plants are the main victims. In many countries, 
electricity is produced with the help of coal. The 
half combustion of coal produces harmful gases 
which can affect the human health and can cause 
many diseases. Diesel emissions in coal power 
plants is also the large contributor to air pollution 
black.
 Smoke and heavy metals are produced 
by diesel emission. The waste of coal power 
plants mixed with the water and can cause 
infection and harmful disease to the people 
living near power plants. Landfills that leak fly 
ash waste can contaminate floor and surface 
water with Arsenic, Cadmium, Barium, 
Thallium, Selenium, and Lead [3]. 
 In the region of coal fired power plants, 
publicity to emissions relies upon elements such 
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as weather (temperature, precipitation, wind-
route and velocity) and topographical 
capabilities of the neighborhood region. 
Emissions also can be transported lengthy 
distances, even globally, causing health effects 
to the one residing some distance from power 
plants. In many develop countries coal power 
plants is far distance from the residing areas.
 There are different tests data are 
conducted for Health effects of pollution 
produced by coal power plants. After the tests it 
is known that if the person inhales polluted air 
consist of Carbon monoxide, Black carbon, 
Nitrogen dioxide, Sulfur dioxide, Heavy metals 
and Black smoke it must be cause Lungs 
problem, Heart problems or Cancer.
 There  a re  un ique  da ta  ana lys i s 
techniques are used some of them are machine 
learning, statistical, data abstraction [4-5].

2. Literature Review

 In 2011, the World Health Organization 
compiled air quality statistics from 1,100 cities 
in 91 countries and determined that residents 
residing in many urban areas are exposed to 
persistently elevated levels of fine particle 
pollution. The report states, “In both developed 
and developing countries,  the biggest 
contributors to urban outdoor air pollution 
inc lude  motor  t r anspor t ,  sma l l - sca le 
manufacturers and other industries, burning of 
biomass and coal for cooking and heating, as 
well as coal-fired power plants” [6].
 In present, artificial insight is utilizing to 
analyze distinctive kinds of therapeutic issues. 
Insightful frameworks are creating to determine 
the medicals issues [7]. Fluffy surmising 
framework is the extremely amazing master 
framework to look into the issues and offer their 
answers. FIS is extremely helpful in which 
potential outcomes of vulnerability may happen. 
 A vital part of the wellbeing effect of 
coal-consuming force plants is the measure of 
the in danger populaces. While populaces living 
in closeness to coal control plants are generally 
little, the consequences for wellbeing could be 
seen in a lot bigger populaces living moderately 
a long way from the wellspring of introduction. 
For instance, the assessments for utilization of 
the Best Available Control Technology (BACT) 
on 2 old  coal  f i red control  p lants  in 
Massachusetts demonstrated that while the most 
extreme yearly normal advantage happens 
inside 25-40 km (contingent upon power plant) 

from power plant (where under 10% of the 
populace lives), a lion's share of advantages 
could be acquired for the bigger populace living 
similarly as 100 km from the source [8].
 Ghopal Upadhyaya & Nilesh Dashore 
presented a fuzzy system for monitoring of air 
pollution [9]. Archit Aggarwal et al. introduce a 
fuzzy interface system for determining the Air 
Quality Index [10]. Lancaster introduce a 
medical device in his paper on the basis of Fuzzy 
logic control (FLC) [11]. Aparna & Shailja 
presents Application of Neuro-Fuzzy in 
prediction of Air Pollution in Urban areas the 
application is designed to show the forecast of 
O3 depend on NO2 and SO2 measurements 
[12]. Manish & Sedamkar design a medical 
diagnosis expert system using fuzzy logic 
Inference System [13]. Lokeshappa & Kamath 
introduce feasibility analysis of Air Quality 
Indices (AQI) using fussy logic is mainly a 
health-related index [14]. Dagar, et al. 
introduced a FIS system to diagnosis the 
different diseases on the basis of basic 
symptoms [15].

3. Proposed Single Layer MFIS based 
DHEPCPP Expert System

 Proposed Diagnosis Health effects of 
pollution produced by coal power plants 
(DHEPCPP) Fuzzy System (MFIS) based Smart 
System (DHEPCPP-MFIS ES) is explicated in 
this phase. The fig.1 shows the flow of proposed 
DHEPCPP-MFIS Expert System methodology. 
Proposed DHB-MFIS Expert System consist of 
layer as shown in fig. 2. In layer of proposed 
DHEPCPP-MFIS- ES diagnose the Health 
effects of pollution produced by coal power 
plants by using six input variables as shown in 
fig. 3.
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Fig. 1. Proposed DHEPCPP-MFIS Expert 
System



The values of Carbon monoxide (CO). Black 
carbon, Nitrogen dioxide (NO2), Sulfur dioxide 
(SO2), Heavy metals and Black smoke are used 
to make a fuzzy base Expert System. The 
Proposed DHEPCPP-MFIS Expert System 
mathematically can be written as

µDHEPCPP =
 MFIS

4. Input Fuzzy Sets

 Fuzzy input variables are numerical 
values that are used to diagnose the Health 
effects of pollution produced by coal power 
plants (DHEPCPP). In this paper, total six 
various types of input variables are used to 
diagnose the health effects of pollution produced 
by coal power plants. Table 1 shows the 
description of input variables. 

5. Output Fuzzy Sets

In this article, layer architecture is proposed to 
diagnose the Health effects of pollution 
produced by coal power plants. Fuzzy output 
variable is shown in table 2.

Table 2. Layer input variable of Proposed           
DHEPCPP-MFIS Expert System.

6. Membership Functions

 I n  t h i s  a r t i c l e ,  t h r e e  S t a n d a r d 
membership functions are used. Which are 
given below

1. Trapezoidal Membership Function 
(Trapmf)

LGU Research Jounral for Computer Sciences & IT 3(2) LGURJCSIT 23

Fig. 2. Proposed DHEPCPP-MFIS Expert 
System

Fig. 3. Proposed DHEPCPP-MFIS ES



2. S-Shaped Membership Function (SMF)
3. Z-Shaped Membership Function (ZMF)

 G r a p h i c a l  a n d  m a t h e m a t i c a l 
representation of Proposed DHEPCPP-FS is 
shown in Table-3.

7. Lookup Table

 The lookup table is developed after the 
gathering data from previous done researches on 
effect of coal pollution on health.
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Table 3. Standard membership function used in proposed DHEPCPP-MFIS Expert System

Table 4. Input and Output Variables Membership Functions used in Proposed ML-MFIS-DHB Expert 
System
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Table 5.  Look up Table for Proposed 
DHEPCPP-MFIS Expert Syste

8. Defuzzifier 

 In fig. 8 MFIS Expert System shows the 
health effects of pollution produced by coal 
power plants in term of Probability based on six 
input parameters. It is observed that if (Carbon 
monoxide is less than 80ppmv) and (Black 
carbon is less than 5.5pH) and (Nitrogen dioxide 
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Fig. 4. Layer I/O rules for DHEPCPP MFIS 
Expert System



is less than 5.5pH) and (Sulfur dioxide is less 
than 5.5pH) and (Heavy metals is less than 25%) 
and (Black smoke is less than 20lv) then it causes 
lungs problem. It also observed that if (Carbon 
monoxide lies b/w 80– 380 ppmv) and (Black 
carbon lies between 5.5– 7 pH) and (Nitrogen 
dioxide lies between 5.5– 7 pH) and (Sulfur 
dioxide is less than 5.5pH) and (Heavy metals is 
more than 50%) and (Black smoke is B/W 20– 
50 lv) then it causes heart problem. It also shows 
that If (Carbon monoxide is more than 
380ppmv) and (Black carbon is less than 5.5pH) 
and (Nitrogen dioxide is less than 5.5pH) and 
(Sulfur dioxide is less than 5.5pH) and (Heavy 
metals is less than 25%) and (Black smoke is 
more the 50lv) then it causes cancer it means our 
System Diagnosis lungs problem, heart problem 
and cancer.
In addition, ultimate fig 5a-5d are representing 
Health effects of pollution caused by coal power 
plants. The Health effects of pollution produced 
by coal power plants results are the combination 
of at least six input variables. 

Fig.5a. Rule Surface for Carbon Monoxide and 
Black-Smoke

Fig. 5b. Rule Surface for Carbon-Monoxide and 
Black-Carbon

Fig. 5c. Rule Surface for Carbon-Monoxide and 
Nitrogen-Dioxide 

Fig. 5d. Rule Surface for Heavy-Metals and 
Black-Carbon

9. Simulation Results

 MATLAB tool is used for simulation 
consequences. It is likewise used for modeling, 
simulation, algorithmic rule development, 
prototyping and plenty of different field. 
MATLAB has been efficiently used in 
computing, data analysis, programming and 
visualization. For imitation results, DHEPCPP 
used as output variable which correspond to six 
inputs variables. There are different types of 
Health effects of pollution caused by coal power 
plants like Lungs problem, Heart problem and 
Cancer etc. In this article, the suggested 
DHEPCPP-FS Smart System only diagnose 
different health effects of pollution caused by 
coal power plants like Lungs problem, Cancer 
etc.
 Fig.6a shows that If (Carbon monoxide is 
less than 80ppmv) and (Black carbon is more 
than 7pH) and (Nitrogen dioxide is more than 
7pH) and (Sulfur dioxide is more than 7pH) and 
(Heavy metals is less than 25%) and (Black 
smoke is less than 20lv) then it causes lungs 
problem. 

LGU Research Jounral for Computer Sciences & IT 3(2) LGURJCSIT 27



 Fig.6b shows that if (Carbon monoxide 
less than 80ppmv) and (Black carbon is more 
than 7 pH) and (Nitrogen dioxide is more than 
7pH) and (Sulfur dioxide is less than 5.5pH) and 
(Heavy metals lies between 20-50%) and (Black 
smoke is less than 20 lv) then it causes heart 
attack.

Fig.6c shows that If (Carbon monoxide is less 
than 80ppmv) and (Black carbon is more than 
7pH) and (Nitrogen dioxide is less than 5.5pH) 
and (Sulfur dioxide lies between 5.5-7 pH) and 
(Heavy metals is more than 50%) and (Black 
smoke lies between 20-50lv) then it causes 
cancer.

10. Conclusion

 The main focus of this article is to design 
an expert system to diagnose Health effects of 
pollution, caused by coal power plants by CBC 
and ECG. The presented smart System is 

standard and easy to use for Medical specialists 
and non-medical professionals. A non-medical 
professional can also detect the health effects of 
pollution via their vital inputs. The overall 
accuracy of the Proposed DHEPCPP-FS smart 
System is 90.7%. In future work, the 
performance of the proposed system can be 
progressed by the use of other parameters .The 
research work is more enhanced towards the 
other harmful effect of coal on health and make a 
system which prescribe the medicine for coal-
effected patient.  
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