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Abstract: Fresh Air is the preeminent requirement of each and every human being for a healthy living. With the increase in urbanization
and the number of vehicles on road, large amount of various poisonous gases and Particulate Matter is released iotortbg, envir
causing global warming, rise in sea level, change in climatic condition, rainfall pattern, droughts and floods, etcthathfigramt

types of endemic and epidemic diseages pollution has become neimivial phenomena in the world and has a dseeeffect on

every living being. In this paper, a model is built to provide a solution, to monitor the pollution level in air in aoy lacdta warning
message is sent against the exposure of living beings to hazardous gases. System is built usiad ddacimg technique, the real

time data collected from different locations is used as test data, and the model is trained with the current valuashe fredie

gaseous values. A graphical representation of the air quality is presented tor tteedisglay the current and predicted values. If
values exceed a certain predefined threshold, then possible symptoms are displayed to the user.

Keywords: Air Quality, Multi T Linear regressiorRarticulate Matter

1. INTRODUCTION 25% of the pollution is caused the developing countries
like India, China and Japan. The air pollutions may take 1%
of the atmosphere and can spread globally in minutes or
even few secondfl]. Thus, these harmful radiations or
chemicals can multiply in numbers and can affect eadh a
every person inhaling or getting in contact withrigure 1

) ; . ) X shows the air pollution monitoring systems installed at
contains either chemicals, any organisms or any Kind Cyigterent places to detect the harmful poisonous gases.
radiations or orgaic wastes. The health issues caused by et number of monitoring system is installed in Uttar
air pollution are difficulty in breathing, asthma, lung Pradesh, IndiaZ]

infection, cancer, allergy, throat pain efdr pollution is ' '

both an environmental and a social problamit leads to a Air pollution affects plants including our food crops
multitude of adverse effects on hunagalth, ecosystems and trees. The chemicals responsible for the pollution
and the climateAccording tosurveydue to air pollution includes Carborulphur, and NitrogetOxides. Effects of
50,000 to 100,000 premature deaths per year occur in tair pollution includesnecrotic lesions, stunted plant
U.S. alone. Whereas in European Union, number reachgrowth or changing in colour inaing chlorosis,

to 300,000 and over 3,000,000 worldwide. reddening, bronzing and mottling][

Monitoring the quality ofair is a systematic approach The Internet of Things (IoT) is interconnection of
for observing and studying the condition of environmentvarious computing devices that colledata over a system
Every living being requirefresh air tobreahe With rapid  through network without human or humeomputer
industrialization, increase in population and transportatiointeraction [4]. It is equipped with intelfent sensors,
system, aipollution is now a common problem imany  which hels in sending and receiving data using internet
countries Increase in number of vehicles on road nsake protocols. 10T is beng used in city infrastructure,
tremendous impact on environment. Major source of airutomobiles,health care such as remote monitoring of
pollution is from the vehicles on road emitting 97% ofelderly persons health conditidrom any location.loT
CarbonDioxide and 70% of Nitroge®xide Around 15 helps in safety of peonal lives and also helps in improving

Air Pollution is one of the biggest problems faced by
both the developed and developing countégéspollution
can be defined as the presence of contaminants or pollute
substances in the air that interfere in human health ¢
produce harmful environmental effects. Polluted air
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the environment conditionsloT technology isgrowing The paper [/] describesa system whereeal time
rapidly day by day making jobsof humans easy as pollution data is collected from sensors and the
machines could take up all themplexjobs concentration of different gasses likarbonDioxide and

NitrogenDioxide, Methane is collected and integrated
with wireless sensousing multi hop data aggregation
algorithm. Web interface and middleware is used to view
i the data in the form of charts and number and made
available in the inteet. Different parameters like

" temperature and humidity are also sensed along with the
gas concentrations for data analysis through the data fusion
techniques this system provide accurate pollutant data.

04
B According to a survey madthe major sources of
pollutants for indoor pollution can be different from
outdoor pollution. Few of the indoor air pollutants are LPG

il gas, smoke from chimneys, ventilation from AC or fan,

Ly 5 16 alcohol, cigarette smoke an@arbonDioxide. In [8]

" researchersglesigned a wireless sensatwork equipped

5] 12 2 with gas sensors to detect the various gaseous materials like
" gas heaters, gas leakage and gas emitted from chimneys
ol LR i 8 and stovesFigure 2displays the graphical representation

of air pollution caused within the house. The gaseous levels
aremonitored at different places like the kitchen, the hall,

%5+ e

NMumber of Monitoring Stations

i
& EE 1 2 A NIERE the bedroom, the bathroom and the main entrance. Graph
|"| i is plotted showing the variation at each place¢hr#shold
1RSS50 o - -,ql,: from 5-15% is set and whdevel reachedhe thresholar
RN N R R A Nt R A goes beyond the limit &m it is considered very dangerous
and flammable.
States

I n todayds wor hreconbecteditathen s
internet, and more than a half of the people live in busy
Figure 1. Air Quality distributed for every state as per NAMIP metropolitan cities that have high chances of people getting
o . L . . affectedby pollution due tovarious factors like traffic, bio
__Monitoring air pollution 'in real time is now most yegradable wastes, factories, industries Besearch is
important to many countries. This paper is aimed %450 peing carried out omonitoring the quality of air in
develop a prototype using Multinear regression 10 g hyways and metros during rush ho@@,11. The work
monitor the quality of air in real time in any location and,a5 focused on measuring the CarbonDioxide and
predict the amount of future pollution gaseous emissions in subway metropolitan a@re&outh
2 RELATED WORK Korean regionsThe number of passengers who use the
. . ) _ subways frequentlyvere measured from each stopping
Using tomography technique, the air pollution station and line of operatiohough metro commuters
monitoring is done which generates a #Wimensional  spend around 280 mins daily in metrosthe pollution
map of pollutant concentratiord][ In this system at the caused due to internal metro components of the metro
center of the area a single laser source is located whitsystems and the ventilation supply can be even more
rotates towards the circumference of the circle. Adangerous to commuters who use metro to travel on a daily
cylindrical mirror is placed so that the laser beam ithasis. Good and efficient ventilation systems can control or
reflected in a fan beam. The system focuses on transmitt reduce air pollutn in metropolitan areasThe studies
lower leser energy increasing the range and ability ttfound that around 35% approx. of all the measured metro
monitor the areas that contains several pollutant sources jines had dilution factor of the ventilation system. The test

In [6] anonline GPRS sensors array is used to monitoWas not only conducted in South Korean regions but also

the air pollution. A single chip of microcontroller and al

in China, Yuan and compared the results wfith other
pollution server with high internebnnectivity is used. The countries to check which had a better result. Hence this

data from GPS location, date, time is packed together in-PaPer proved that the metropolitan areas and the subways

frame and forwarded to pollution server via network. TheWereé more prone to air pollution when compared to other
data base server is attached to the pollution level which Parts in the country. The measurements of different
used by the various cliesto monitor the air pollion. The pollutants coming frondifferent sources at different areas

interface in the server provides the real time pollutant leve &€ compared with each otherdrder to find which area is
in different regions of metropolitan cities most affected and which area needs more attention.

of
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Paper [2] focused on the emissions from phaimpy  Various pollutants are tagged by their speed, time and GPS
machines which is the basic amenity used in colleges ailocation and all these are available in the form of map.
offices. The photaopy machines emit harmful gadd® Various devicesvere used tgupportheaccessingf map
CO, S02, tiny paper particles, toxic gases and nano dron their mobiles orhrough browsers. Hence any person
particles.Around the world more than billions of photo can view the current status or view the whole illustration of
copy machines are sold. Today there is demand for digitthe pollution level around them, so that they could avoid
color press, and speciapiys of printers. Tdharmful gases those areas whicare more pollued Figure 4shows this
emitted from photecopy machinesan be very dangerous process.
to human health as these tiny dust particles can easily en
the human body through the lungs and cause cancer a
infections.Figure 3shows the graph representitg level
of exposure of the photo copiers to pollution. The sample
of air are taken from different centers of Coimbatbrdia. 45+ 8 Photocopier workers
The equipment used to measure the air quality was plac
in front of each of these photo copiers at 5 places. Fc
further asessment, environmental conditions, photo copy
centers width, number of average photo copies done p
day was collected. Though these photpy machines
provide benefits to everyong&hey canbe harmfulwhen
living being often come ircontact with these hanful
gases Hence along with the data collected from photo
copiers researclalso focused on measuring the serum an
the blood sugar levels. The increased serum leve
indicated heart diseases and cardiovascular events. The 1
was conducted on peopldavare working in these centers.
The toxic gases if inhaled on a frequent basis is consider:
dangerous as it could directly affect lungs and lead t.
cardiovascular diseases and events. Particulate matters

50 s @ Control

P=0.0018
P=l 6484

Pe0.0162

Percentage prevalence

were considered the most harmful from this study. Figure 3. Level of exposure dne subjects
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In [13] different mobile sensing nodes aotaced at
different platforms to sense the pollutants in the
atmosphereToxic gasedike CO2, CO and tiny particulate 3 gysTEM ARCHITECTURE
matters which can easily enter a human body through lungs _. . . .
and cause lung infection, lung cancir measured Figure 5shows the system architecture of air quality
Pollutants are sensed by the sensing nadearethensent ~ Monitoring  system which has been designed and
to the cloud where it is stored for future purpose. Fifeen  developed. Sensors DHT11, BH1750, light intensity
cloud the information is available in the form of Map. S€nNsor, M@ CO gas sensor and MI35 form amajor

Figure 4. Sensing Nodes with Cloud connectivity
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part in this systenfor gathering thereal time data. The SSE (p,pl)= B ® 1 Qo (1)
proposed model helps in monitoring the quality of air in

and arounaur surrounding Where M is the number of observations maderea the

DHT11 sensor is used for medsy temperature input values and ¢p p;) are the coefficients on the
humid values in the atmosphere, which basically willintercept and the slope of linear regression respectively.
generate output in digital form 4L DTH11 sensor Equation (1) can be further rewritten as:
operates with microcontroller devices like Arduino,

RaspberryPi, providing instantaneous results. DTH11 isggg (B, p1) =B
efficient and cost effecter when compared to other
devices. It gives the current values of temperaiore
Celsius andhumidity in percentage. In this model,
hardware is setup for the sensors to interface with th
Raspberry Pi. The BH750 is a light intensity sensor to
measure théevel of illuminance in the atmosphere. The
output generated from this sensor is measured in lux unit.
The BH1750 communicates using 12C Protocol.

O ®nm @)

whereU 1 ) is the predictive value for an observation
i, if the linear regression defined by b is used
&

10T ENABLED AIR QUALITY MONITORING SYSTEM

The MQ135 gas sensors are used for measuring
ammonia, sulphide benzene, smoke and other harmful
gases. K cost is comparatively low from other sensors and
is suitable for different applications. In this paper gaseous

MULTIPLE
LINEAR

sensors are used for detecting the attributes like alcohol
benzene, smoke amditrogenOxides in the environment.
These gaseous sensors are suezd in Part®erMillion

REGRESSION

(Machine Learning
Model Using Python)

(PPM).The MQ9 gas sensors are used for measuaimdy
detecting the level ofCarbonMonoxide content in
atmosphere

The Raspberry Pi and Arduino is used to fetch the M\ﬁ |
values from variousensos like MQ-135, MQ-9. Two
different tables are used to store the current and future
prediction values. The sensor valugsredare used as
training data set to make future predictions litte
pollution level in any regiomfter 120 houratan interval
of 3 hours

Arduino & Raspberry Pi

Remote Monitoring s s

A. Machine Learning Model
Figure 5. Air Quality Monitoring Architecture

Multiple Linear Regression

If more than one feature is used to selectahigut in

The features derived from the dataarelised as inpst the regression model, then the model is called as multiple
in regression model to forecast tleentiguousoutput gr y P, X nuiip
egression model. The Multi Linear regression tries to

values. This type of forecasting is achieved by StUdyir"‘gnodel a relationship between two or more features and a

the relationship between the inpuéiriablex and output S ) X
: : ; response by fitting the linear equation to observed data.
variable y. There are different types of regression mode|.h§ generi)c/ equ'g for multipl?a regression model is

based on number of features. .
written as

Simple regression is used to evaluate the output
variable based on single feature. By fitting linear or®
nonlinear curve to the data the relation is acquired. It is i _ L
necessary to define the goodnessit metric to correctly From this equation we refey ,n ,n € ,n as the
fit the curve and identify theucve that best fits than the constants applied depending on the correctness or
other curves. The main intention in simple regression is tcomputation.wh @ , w € ,w are the independent
find the value of the slope and the intercept of the line twariables and y being the dependent variable to compute
reduce the goodness-fit metric. To calculate theost  given few independemiariables
Sum of Squared Errors (SSE) is used. SSE is the . . .
summation of square of difference between the estimated '€ ASSUMptions made in Regression model are.
relationship between the variable x and y and the actual
values of y ()), as described iRquation. (1)

nNw+HMon+ééf o 3)

1. Linearity: The relationship between independent
and dependent variableslinear.
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2. Multivariate normality: Multiple regression assumes setup. Raspbian is installed and loaded in the 32 GB SD
residuals are distributed normally. card. Raspberry Pi 3 is connected to DHT11 and BH1750
light sensor.

Steps involved in Multi Linear Regression Model
Arduino Uno is connected to @135 gas sensor that

1. Data Preprocessing: measures various combustible gases including benzene,

a) Importing Libraries and data set. alcohol, smokeNitrogenOxides etc. M@9 gas sensor is
. . also connected to Arduino Uno that measures the amount
b) Encoding the categorial values. of CarbonrMonoxide in the atmosphere. The Raspberry Pi
c) Avoiding the dummy variables angI Arduino a@ connected to each other using a USB
cable.

d) Splitting the data set into trainaddtraining N
Initially, the values are fetched for every 15 seconds

2. Fitting the Multi Linear Regression to the from sensos by interfacing with the Raspberry Pi and
training set. Arduino, the fetched values are stored in the database for
3. Predicting the Test set Results. future purposeThe information fetched ém the senser
arestored in the database as the training d#gang online
In this model temperature() and humidity ¢) are 2 weather map stations, M@B5 and MQ9 readings of
independat variables. There are two instances of Multitemperature and humidity is recorded and used as testing
Linear Regression. data, to compute and perform prediction analysis of
poisonous gases fahe next few hours. The values are
represented using a graphical representation in the web
browser. Probability of these predictions and accuracy is
2. Predicting MQ@9 « using the independent low initially but as the systenges trained, probabilities
variable Temperature and Humidityo(andw ).  and efficiency increases.
The concept of muliinear regression is used to
predict the future values using training data anc

1. Predicting MQ135 « using the independent
variable Temperature and Humidity(andw )

B. Visualization

Online weather map provides temperature anc
humidity valuedfor the prediction of MQ9 ard MQ-135
values. GUI is provided in the model thatsas a web » ' ‘ _
interface where any user can view the actual readings LR
User is provided with the login credentials to the web pag o X
to view the current and future readings. Once uker
successfully loggednj user is redirected to dashboard,
page A table showing current sensor values along with thei
level of danger and possible symptoms if any is displaye
on the screen. Graphical representation shows th
variation for around 230 values as shown fRigure 13
and Figure 14. Every time the user refreshthe page or
logs in, the web page gets updated with current values ar
the predicted values. Here the model is trainedrnaeevery
day at 12 a.m.fetch the data from the database and
predicts the future vaks. These values are further stored

in the database and the user can view the data in the Figure6. HardwareSetup
webpage.
4. |MPLEMENTATION The individuals are alertedndwarning messageare

In this model DHT11 and BH1750sensorss used to ~ Sent by displaying the symptoms or health effects that can
interface with Raspberry Pi, to measure temperaturdd® caused when the values exceed threshold also the
humidity and level of illuminance rpsctively. Arduino is  duality of the air can be monitored from any location using
used to monitor M@35 and MQ9 gas sensor readings, Smart phone or android application. Doing this, any
as both these sensors will provide output using analog pirl8dividual understands the healproblems which they
which are not supported or provided by Raspberry Pi. Th#ill be facing when the values exceeds threshold.
model also aims at displaying and monitoring the current e  following section  describescomponents
valuessuch as temperature, humidity, Miand MQ135  jeyeloped during the implementation. Eystemconsists
in a web browserFigure 6shows the complete hardware of 5 phases: Senséwduino, SensoRaspberry Pi,
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Raspberry PArduino Interface, Django framework,
Graphical User Interface

A. SensotArduino

Figure?7. Hardware Setup of Sensarduino

The raw data from ME35 and MQ@9 sensors is
collected by Arduino. The MQ35 sensor detects various
number of gases like CO2, NH3, benzene, alcohol an
smoke (PM 2.5). The M@ sensor detects CO the harmful
gas and other combustible gases like methanel Bl
Both these gases are computed for future prediction.
Figure 7shows hardware setup of sensors with Arduino

hardware. Figure 9 shows hardware setup of Raspberry Pi
B. SensoRaspberry Pi Ardu!no interface.The Raspberry Pi connects withe
pberry . Arduino that runs every 15 seconds to fetch the ddta.
The data from the DHT11 and BH1750 sensor isa)yes fetched from the sensigsent to serverThedata

collected by RaspberryPi. The DHTI11 detects gigreq in the database used topredict the future air
temperature anchumidity & both thee attributes are ality values usig machine learning techniques and

q
related to each other. BH1750 sensor detects the level Qféorithms. This data cebe used as a training data to train
illuminance (light). The values from the database arg

. . 5 he model for better accuracy and fastness of the query
fetched and displayed in the web page for the uB&IBIe  (oqits. Therefore, all the sensor values for the current time
8 shows hardware setup of sensors with Raspber

are stored in the database-airality.
hardware quanty

Figure9. Hardware Setup of RaspberryRiduino Interface

D. Django framework

The Django framework makes a call to the online
weather map system to fetch data. The test data and the
training data is fetched and sent to the machine learning
model. The test data here refers to the online weather map
data which provides current and deg temperature and
humidity readings. Using this data as a test data, the values
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of MQ-135 and M@9 is predicted for the next 120 hours

GUI helps in displaying all the sensors readings

in an interval of 3 hours. The GUI is developed so that théetched from the sensors. Any user who logins to the

user can view and monitor the status or level of air qualitsystem can view # current sensor readings like

at any time.

E. Graphical User Interface

the data collected using handheld devices or web interf

temperature, humidity, gaseous substances like CO, CO2,
S03, smoke, alcohol etc. Along with the sensor readings,
the status like good, unhealthy, slightly unhealthy and
Interface provides a graphical representation of alhazardous will be displayed according to the rangeef th

aceeadings.

It displays the current sens@resent readings at the time

of log in, level of danger as good, moderaunhealthy or
hazardous depending on the valunel alsgossible health
problems which may occur due to the pollution or if the
quality level reaches or crosses a certain threskiddre

10 shows the flow charbf GUI for displaying sensor

5. RESULTS AND ANALYSIS

ai IA Database

Dat aba-gealfiiat y 0
currentsensordata, predicsensoidata, smarsuggestion

valuesandplotting graphsromeach sensor based on their and useidata.

values.

Is Admin
successfully
loggedin?

Allow the user fo
provide correct
login details

Display the message
"UID or password
incorect

—

Display the landing
tashboard page where
the user can view the
recently updated sensor
readings.

[ it Humidity
Sensor?

5 itMQ-135
Sensor?

lsitCO
Sensor?

5 i Temperature

Sensor? No

consi

TABLE |. CURRENT SENSOR VALUES

sts

Curre Date-time | Tempe | Humi MQ_9 MQ-
nt-id rature dity 135
1 |20 30 70 | 103 | 202
2 22411%%%%1 30 70 | 116 | 203
3 | 2090 71 91 | 204
4 |20 a1 71 83 | 204
5 200l s 70 83 | 203
6 [2hoo0 = 69 83 | 203
A sl 70 | 157 | 201
g [ 20090501 a1 68 | 126 | 209
o [209050L1 3 70 | 102 | 211
10 | 209911 30 70 94 | 214

Display current
sensor readings
along with the
possible symptoms

l

Display current
sensor readings
along with the
passible

toms

Sym

Display current
sensof readings
along with the
possible

symptoms

Display current

sensor readings

along with the
possible
symploms

Plot graph for current
sensor readings

Plot graph for current
sensor readings

;

;

Plot graph for current
and future predicted
sensor readings for
next 120 hours at a
gap of 3 hours

Plot graph for current
and future predicted
sensor readings for
next 120 hours at a

0ap of 3 hours

&

Figure 10. Flow chart for GUI Interface

The currerisensordata displays all

the current
temperature, humidityyQ-135andMQ-9 gas values as
shown in Tabld. The smarsuggestion table shows the

of

respective symptoms for each combination of values. For

example If the temperature falls thetween 2827 degee
Celsius and if humidity is in the range of-2%%, then the
suggestiofid is 1 as shown in Figure 1&8ndif the MQ-

135gas value exceeds 550ppm it is considered as danger

as shown in Table V

The userdata table shows tHest of users whchave

accesgo the web page or the database. The database also

contains the future predicted values of MQ@5 and MQ@

9 that is calculated with the help of current sensor values.

The results displayed in the GUI or web interface can

be viewed from anywhere using handhel d devices or
and laptops. GUI is designed to be flexible any
kind of deviceslikepads, | aptops and desktop PCb6bs. The

values from the database is displayed in the website.

PCO
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AL R Figure 13and Tablelll shows the table containing
suggestion such as possible symptoms or health effects that
may occurif the values of any of the gas sensors reaches
L1] > > [Hoiedne |5 1) Fee ot [siger M Y beyond the threshold. The current and predicted values are
displayed in the web interface where the user or any
individual can view along with the risk levels and possible
symptoms. For exampldf the MQ-135 value exceeds
beyond 506650ppm then it may be dangerous and lead

to heat stroke or aging of the lungs. The risk levels and
suggestions are displayed basedh dhe possible
combination of values or also based on the individual
val ue 6 s r abepending ondhe levehokdanger
each user can be alerted if the air quality becomes worse.

Pruling £t nine] [ ER 1 Exgain S0 ]| Create PHP code [ Rt

Table IV shows the good and worst ranges of
temperature and humiditfor human beings Table V
shows the ranges of M@B5 sensor and possible levels of
health concern in humareingsaccording to the range.

Figure 11. Current values stored in the database Table VI shows the ranges of MQ sensor that
measures CO, and possible levels of health concern in
Figure 11displays current values captured by sensordiumans and animals according to the rarggure 14

through Raspberry Pi and Arduino in the databBgpire  shows the dashboard page after successful login. This page
12 shows the data computed from the machine learnindisplays table as shown in Table VIl containingrent
model. The predicted values that is computed usingensor readings and possible symptoms when the values
Multiple Linear Regression gets stored in the database faeach beyond certain threshold. The risk levels and
further analyzatin and accuracy.These values are suggestions are displayed based on the possible
basically calculated and stored for ever@ hdurs ata gap combination of values or also based on the individual
of 3 hours interval. The machine learning model isrurv al ueds range and lelekofdahger De p e
every day at 12pm to predict the values of {185 and each user can be alerted if the air quality becomes worse.
MQ-9. Table Il shows the predadsensowvalues.

o Showing rows 0- 24 (26 total, Query took 0.0005 seconds.)

o Stowing rows - 24 105 ot ety ook 0005 s | .
SELECT * FROH "smart_suggestion’

Profling [Ed inline] [ Ec

17 3 3 Showall | Numberof ows: |25 ¥ Fiter rows: | Search this table Sort by key: | Nong M
rorm Stowal | Nmberofrows % Y| Fllermuer Searchis bl Suribyhey  None T
+Opfions
1= v suggestion_id  suggestion
¥ o id dae e 1% 00 o/ Edt 3 Copy @ Delete 1 nasal congestion and irritated sinus membrang
Eh 1 o Edt 3: Copy @ Delete 2 Dry eyes, Drylips, deterioration of visual tasks
o/ Edt 3 Copy @ Delete 3 Itchy skin, smal cracks resulting in infection, |
o Edt 3z Copy @ Delete 4 Hyperthermia or Overhesting
o/ Edt 3 Copy @ Delete 5 Dehydration

@

o Edt 3 Copy @ Delete Fefigue, Heat Stroke

o/ Edt 3 Copy @ Delete T Heat Exhaustion
o Edt 3 Copy @ Delete 8 Musde cramps
o Edt 3 Copy @ Delete 9 hest cramps and exhaustion

o Edt 3 Copy @ Delete

eat sweling, faining, nausea

o Edt 3 Copy @ Delete

heat stroke, fast pulze, reddish skin, fatiue

o Edt 3 Copy @ Delete

Shivering, mumbling or slured speech

3

o Edt 3 Copy @ Delete Drowsingss and weak pulse

o Edt 3 Copy @ Delete

=

Bright red and cold skin, shallow breathing

 Edt : Copy @ Delete

soar throat, coughing

w Congel ¥ Cony @ Delete 16 chest pan, dry troat,headache

Figurel3. Smart Suggestion table containing possible symptoms and
health effects.

Figure 12 Predicted values stored in the database
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TABLE Il. PREDICTED SENSOR VALUES TABLE Ill. SUGGESTION SHOWING PGSIBLE SYMPTOMS
Curre Datetime | Tem | Humid | MQ_9 | MQ_1 Suggestionid Suggestion
nt-id perat ity 35
ure 1 Nasal congestion and irritated sinug
1 201.905.-16 27 48 202 201 membrane -
18:00:00 2 Dry eyes, Dry lips, deterioration of
5 201.905.-16 26 65 203 200 visual tasks., like reading
21:00:00 3 All ok, nothing to worry
20190517
3 25 75 204 397 - -
00:00:00 4 Hyperthermia or Overheating
20190517
4 03:00:00 28 59 204 398 5 Dehydration
20190517
5 06:00:00 34 33 203 397 6 Fatigue, Heat Stroke
201907-11
6 09:00:00 30 120 203 202 7 Heat Exhaustion
201907-11
7 12:00:00 28 45 201 411 8 Musclecramps
201907-11
8 15:00:00 26 53 209 410 9 heat cramps and exhaustion
201907-11
9 18:00:00 | 24 65 211 410 10 heat swelling, fainting, nausea
201907-
10 11- 29 72 214 410
21:00:00

S oA unty Mooyt =

B Homefimpd i L .
Present A Quoy evel s
g it
§ oS B0 (1 o)
& 3G

Figure 14. Table showing current values with the possible symptoms.

Figure 15shows the graph plotted for temperature and
humidity. The graph is plotted by considering present
values stored in database. The green line shows the
variation in humidity with respect to time and the red line
shows the variation in temperature with regp® time.

The values are fetched from the DHT11 sensor.

TABLE IV. DISPLAYING THE RANGEOF DHT11 SENSOR ALONG WITH
ACCURACY AND LEVEL OF HEALTH CONCERN

Temp range Humidity Level of Concern
2780 UC 30%60% Good
318G UC| 61%68% Moderate
36@aUCl 68%71% Unhealthy
4180 UC| 71%75% Very Unhealthy

>510cC >75% Hazardous
202@ UC| 25%30% Low
20UC«< 25%< Extremely Low




1
AL
LX)
Bl

428

Hany s i

>/ Saritha, Sarasvathi.V & Smrithi: Air Quality Monitoringafdr e di ct i ng

System fo

TABLE V. DISPLAYING THE RANGEOF MQ-135SENSOR ALONG WITH
ACCURACY AND LEVEL OF HEALTH CONCERN

MQ-135 Range

Level of Health Concern

200ppm and below Very Good

201ppm- 250ppm Good

251ppm- 280ppm Moderate

280ppm- 340ppm Slightly Unhealthy for sensitive groups
340ppm- 390ppm IUnhealthyAfor all groups if exposed for
390ppm- 445ppm Very Unhealthy

450ppm- 500ppm Hazardous

>500ppm Extremely Danger

TABLE VI. DISPLAYING THE RANGEOF MQ-9 SENSOR ALONG WITH
ACCURACY AND LEVEL OF HEALTH CONCERN

MQ-9 Range Level of Health Concern
150ppm and below Very Good
150ppm- 210ppm Good
210ppm- 290ppm Moderate
290ppm-350ppm Not Ideal for Sensitive Groups
351ppm- 410ppm SIightIy_tJnheaIthr)‘/ Fancf not ide_aljor all
411ppm to 490ppm Unhealthy if exposed for a long period
490ppm to 590ppm Very Unhealthy
590ppm and above Hazardous

TABLE VII. DISPLAYING THE GUI PAGE WITH THE CURREN VALUES
AND POSSIBLE SYMPTOM

Sensor Value Risk (Possible Symptoms)
MQ_135 385ppm | chest pain, dry throat, headachg
MQ_9 381ppm | Difficulty in breathing, giddiness
Temperature 27 deg C | All ok, nothing toworry
Humidity 76% Drowsiness and weak pulse

Smart Indoor Air Quality Monitoring System

P E Smrithi

Temperature & Humidity

Present Values

Figure. TemperatureHumidity Graph for current values

P E Smrithi -

Smart Indoor Air Quality Monitoring System

Light In Lux

Present Values

Figure ®. Light (llluminance) Graph for current values

Figure 16 shows the graph plotted for level of
illuminance around us. The graph is plotted by considering
current values stored in the database.

Figure 17 shows the graph plotted for combustible
gases in environment. By considering present values
stored in the database the graph is plotted. The unit for
MQ-135 isppmand it measures various parameters like
smoke, benzene, itdogenOxide, alcohol and various
particulate matters like PM 2.5 and PM 10.

r
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MQ-135(Gas Sensor)

Present Values

Figure17.MQ-135 Graph for current values Figure19. MQ-9 Graph for current values

Figure 19 shows the graph plotted for measurin@ C
in the environment. This graph is plotted by considering
current values stored in the database.

Figure18. MQ-135 Graph for future predicted values

Figure 18 shows the graph plotted for combustible Figure20.MQ-9 Graph for future predicted values
gases in environment. This graph is plotted by considering i
predcted values stored in the datababtQ-135 gas is Figure20 shows the graph plotted for measuring CO.

measured considering the current temperature an#in€ graphis plotted by considering predicted values stored
humidity values from the online weather map. Using thdn the database. Once the user imitates the command
values of tempratureand humidity MQ135 is predicted ~Django framework will predicts the value of MIB5 and

for the next 120 hours at a gap of 3 hours. )




