JOURNAL OF INFORMATION, KNOWLEDGE AND RESEARCH IN
COMPUTER ENGINEERING
ISSN: 0975 - 6760 | NOV 16 TO OCT 17 | Volume 4, Issue 2

IOT Cloud Based Air Quality Monitoring Using Mobile
Application

Wrushali Kanawade, 2KomalShantaramNewase,
3Pooja Chandrakant Pawar, “Neha Suresh Mandadkar, *Jaivardhan Singh Shekhawat

1.2.34Department of Computer Engineering,
RajgadDyanpeeth Technical Campus, Pune University,
Dhangawdi Pune- 412205 ,Maharashtra India
5 Pursuing B.Tech.(CSE), Government Engineering College, Bikaner

Jvss1996@gmail.com

ABSTRACT :

Air contamination is the presentation of chemicals, particulate matter (PM), or organic
materials that cause hurt or inconvenience to people and other living beings, or cause harm to
the common habitat. Various air pollutant gases sensor such as CO2, CO, NO2, and SO2
PM10 sensors are been used to sense the gases of environment. We propose another strategy
to actualize the air quality observing framework in view of best in class Internet-of-Things
(10T) procedures. The system will collect the data from various pollutant sensor and transfer it
to mobile application via a 10T cloud. Mobile applications graphical user interface (GUI) will
help user for easy access of monitoring gas pollutant and controlling them.
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1. INTRODUTION
Presently days, there has been an
expanding number of common fiascos, for
example, substantial rainstorms, storms, a
dangerous atmospheric devation and so on.
These cause rising the grouping of nursery
gasses in the world's troposphere locale.
The level of nursery gasses conveys
extreme dangers to man's life and results in
the uncommon increment in the quantity of
instances of lung tumor, asthma, coronary
conduit disease, pneumonia, perpetual
bronchitis, and other aspiratory
contamination, and so on. The majority of
the created nations have been creating air
quality and climate (temperature and
mugginess) checking stations in the
populated zones or outside the city for
keeping the impacts of air quality. A large
portion of these air quality observing
stations have been utilizing primitive
techniques for checking air quality. We
require a far reaching approach for the
constant checking of air quality to diminish

the effects of environmental change. As of
late, savvy sensor-actuator systems have
taken in a dynamic part in the augmentation
of instruments and we have as of late set
out on utilizing keen sensors

and guidelines for the estimation of air
quality. The earth observing frameworks
mostly comprise of two sections, for
example, checking framework, keen
gadgets (android telephone). A checking
procedure of natural parameters, for
example, temperature, mugginess, O3, CO,
NO2, and SO2 was accounted for. The
checking processor depends on a sensor
cluster. This task likewise clarified methods
for diminishing the force utilization in the
sensor and system. Chen et al. built up an
advanced mobile phone based application
for graphical client cooperation and
showing status of the atmosphere. Extend
likewise proposed a solitary coordinated
remote gadget for observing the status of
Sensors.
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Wifi module is utilized as a part of the
improvement of framework. The Wifi
module with WSN is given the data in the
area in the remote regions and they
concentrated on force utilization, versatile
correspondence. The force lessening
strategy hub and correspondence level are
investigated by giving low voltage to the
framework. The framework is appropriate
for national air checking systems, modern
contamination observing, roadside air
observing, natural effect appraisals,
stadium contamination checking, and so
on.Remote observing spreads an extensive
variety of utilizations where remote
frameworks can  supplement  wired
frameworks by lessening wiring costs and
permitting new sorts of
estimationapplications.
Remote observing applications include:

e Environmental observing of air,

water, and soil
e Industrial machine learning
e Structural observing for structures
and scaffold

2. LITERATURE REVIEW
The looking for the ideal answers for
generation arranging, which minimize
contamination impacts
They incorporated three central modules
(e factual demonstrating  module,
estimation administration module and
advancement module) with a specific end
goal to acquire a product engineering that
is anything but difficult to control and kept
up. The module intended for demonstrating
stage can help the end client in tentatively
deciding the parameters of the earth
contamination. Additionally a logistic
module gives reports to checking the
contamination level and the commitment of
each particular thing of gear to the
contamination level. The
productframework, called PoLogCem, is
exceptionally outlined with a specific end
goal to filter the contamination action
particular for bond plants and to
discoverlogistical arrangements with the
motivation behind contamination control in

the concrete industry.In 2012, AmneshGoel
et al proposed a remote sensor system to
screen air contamination levels of different
toxinsbecause of environment changes. A
remote system is includesof extensive
number of sensors hubs. This framework
proposes a strategy which essentially
concentrates on longer manage day and age
ofsensor system by adequately overseeing
vitality in sensor system, adequately
handling of gathered data and less overhead
in exchanging data between different sensor
hubs. In 2011, Wenhu Wang, et al. keeping
in mind the end goal to consent to
prerequisites of oil and gas industry, an air
quality observing framework was proposed
in view of ZigBee remote detecting
innovation. It utilizes ZigBee remote
system to send results to the observing
focus so that, on the off chance that some
irregular circumstances happens, a brisk
cautioning will be produced to remind staff
to take compelling measures to avert
significant mishaps and secure human lives
in industry.

Kavi K. Khedo et al in 2010 proposed a
creative framework named Wireless Sensor
Network  Air  Pollution  Monitoring
Framework (WAPMS) to screen air
contamination in Mauritius using remote
sensors sent in immense numbers around
the island. To enhance the proficiency of
WAPMS, they have composed and
actualized another information collection
calculation named Recursive Converging
Quartile (RCQ). The calculation is utilized
to consolidation information to take out
copies, sift through invalid readings and
abridge them into a less complex structure
which essentially lessen the measure of
information to be transmitted to the sink
and subsequently sparing vitality. For better
power administration they utilized a
progressive steering convention as a part
ofWAPMS and created the bits to rest amid
inactive time.D A Jadhav in 2013 proposed
that A Zigbee Based Platforms Monitoring
Environmental Parameters have been
designed and developed. The developed
system is based on an ARM controller. In,
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an outside WSN based air quality checking
framework (WSNAQMS) for modern and
urban ranges was proposed. The sensor
hub comprises of an arrangement of gas
sensors (O3, CO and NO2) and a ZigBee
remote correspondence join in light of the
Libelium's Information are transferred to
the focal server through the ZigBee
correspondence  join.  Approved  air
contamination data is accessible to general
society through Email, SMS and modified
Web App. This system is guaranteed to be
basic and reusable in different applications.
Likewise the disappointment sensor hubs
can be identified efficiently and the vitality
utilization of every sensor hub is
minimized. Additionally, a straightforward
Clustering Protocol of Air Sensor (CPAS)
system was proposed, which ended up
being efficient (in recreation) as far as
system vitality utilization, system lifetime,
and the information correspondence rate.
The QoSs of the system, for example,
deferral, precision and unwavering quality
(adaptation to internal failure) were
additionally considered. In, a WSN based
indoor air  contamination  checking
framework was displayed. The centers
were the force utilization on sensor, sensor
hub and system levels. A few procedures
that significantly enhanced the lifetime (up
to 3 years) of the observing framework
have been proposed and reproduced. The
sensor hub furnishes with a few sensors
(accelerometer, temperature and relative
stickiness  sensors, CO, VOCs and
movement Sensors), a ZigBee
correspondence join and a battery. In the
reproduction, 36 sensor hubs were spot in
the first floor of a 4-story building.
Information procured by the sensor hubs
were accessible to the analysts as it were.

3. CONCENTRATION OF GASES
IN ATMOSPHERE AND
THERE EFFECTS
Carbon monoxide:
Carbon monoxide, CO is framed when
burning of carbon based materials take put
and there is insufficient oxygen to make

carbon dioxide. It is a result of defective
burning of hydrocarbon powers, (for
example, oil, gas, normal gas, and coal) and
is quite often shaped to some degree when
something is scorched on the grounds that
smoldering anything never brings about
immaculate ignition. On a modern scale be
that as it may, carbon monoxide is shaped
in a totally distinctive response, known as
steam reconstruction. In this procedure
methane gas (additionally known as regular
gas) is consolidated with steam (gas stage
water) at high temperature over an impetus
to shape hydrogen gas and carbon
monoxide.CO is minimal lighter than air
and is effectively mixed with it. Its
solvency in water is minimal more
prominent than that of air. CO makes a
dangerous gas blend with air at a substance
of 12-75 % Carbon monoxide is risky in
light of the fact that it represses the blood's
capacity to convey oxygen to imperative
organs, for example, the heart andcerebrum.
Breathed in CO consolidates with the
oxygen conveying hemoglobin of the blood
and structures carboxylhemoglobin (Cob)
which is unusable for transporting oxygen.
Sulphur dioxide:

Sulphur dioxide is delivered when powers
containing sulphur are smouldered and
when minerals of Copper (Cu), Lead (Pb)
and Zinc (Zn) are purified. They influence
human wellbeing through the respiratory
framework bringing about reversible
bronchial tightening at fixations as low as
1.6 ppm. Asthma patients start to feel the
breathing issues at a convergence of 0.5
ppm.  Changeless lung harm at
convergences of 20.0 ppm. SO2 has a sharp
bothering smell at around 3.0 ppm which is
the smell ,,detection limit™. Sulfur dioxide
experience several complex ventures of
concoction responses before they turn into
the acids found in corrosive downpour.
Sulfur dioxide responds with dampness
found in the air. When this happens, sulfate
dioxide promptly oxidizes to frame a sulfite
particle.

SO02(g)+02(g)-->S0O3(g)
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A while later, it gets to be sulfuric
corrosive when it joins with hydrogen
molecules noticeable all around
SO3(g)+H20()-->H 2S04 (aq)
This response happens rapidly,
consequently the development of sulphur
dioxide in the air is accepted to lead this
sort of oxidation to end up sulfuric acid.

4. AIR QUALITY STANDARDS
Pollutants are emitted by human activities
and natural sources. Hundreds of
hazardous pollutants in our living
environment have been identified [22].
However, six of these pollutants are well
studied and ubiquitous in our daily lives,
including carbon monoxide (CO), nitrogen
dioxide (NO2), ground level ozone (O3),
sulfur dioxide (SO2), particulate matter
(PM) and lead (Pb) [23]. The health effects
(see Table 2) and environmental effects
caused by these pollutants can be found in
[24-29]

Particulate Matter | Cause
(PM2.5 & PM10

unexpected
passing in individuals
with heart and lung
sicknesses. Exasperate
asthma, diminish lung
capacity and
increment respiratory
side  effects like
hacking and trouble
relaxing

POLLUTANT HEALTH EFFECTS
Carbon Lessening oxygen
Monoxide (CO) | limit of the platelets

leads to lessening

oxygen conveyance to
the body's organs
furthermore,  tissues.
To a great degree
abnormal state can
bring about death

Nitrogen Dioxide | High hazard element
(NO2) of emphysema, asthma
and bronchitis
maladies.Exasperate
existing heart malady
and increment sudden

passing.

Ozone (03) trigger mid-section
torment, hacking,
throat bothering
furthermore, clog.
Compound bronchitis,
emphysema

furthermore, asthma

Governments and associations have put
control limits on these toxins to diminish
the dangers. The United  States
Environmental Protection Agency (EPA),
the World Health Organization(WHO), the
European Commission (EC), the Chinese
Ministry of Environmental Protection
(MEP)what's more, the Environmental
Protecting Department (EPD) of Hong
Kong have proclaimed diverse standard
limits for these poisons (see Table 3).With
a specific end goal to help general society
comprehend the present air quality
effectively, the administration
andassociation organizations presented a
marker called Air Quality Index (AQI).
AQI measures the“condition or condition
of every with respect to the necessities of
one or more biotic animal categories and/or
to any human need or reason™ [30]. In a
word, it tells the general population how
"great" the present air quality is or the
conjecture air quality will be. Distinctive
offices may utilize diverse air quality files
[31-34].To delineate the idea of AQI, an
AQI case presented by the Environmental
Protection Office (EPD) of Hong Kong
[35] called Air Quality Health Index
(AQHI) framework is given. The AQHI
framework gives a superior comprehension
on wellbeing dangers to the general
population and recommendssubtle element
preparatory activities concerning each
AHQI level.

S. PROPOSED SYSYTEM
ARCHITECTURE
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In proposed model a Wi-Fi based system
that let users monitor real time information
of the sensor devices through an android
apps. Our model uses Gas sensors to check
for the air quality level indicated in
atmosphere, Gas sensors used in system are
CO2 sensor, CO sensor, NO2 sensor, SO2
sensor to measure the air level of different
gases in. Temperature sensor is monitor the
temperature in the climate as well as the
humidity sensor is used to measure the
humidity in weather. Also monitor the real
time value through an android based
mobile apps. The system is connected to
this application using internet connectivity
through the Wi-Fi for communication.
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Microcontroller
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Sensors

Fig.5.1.Architecture of proposed system
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This system is controlled with carbon
dioxide sensorsulphur-
dioxidesensor,temperature sensor

,humiditysensor.System will monitor all the
environment parameter in real time after
equal interval of time.Parameter will be
mapped with threshold parameter and result
will be generated.

Mobile Apps Websites

Light Intensity(lux)

Temperature(°C)

06:00 12:00 14:00 18:00 20:00 23:00

OpénArea | OpenArea Room Room Open Area Room

We have implemented this project model
on a prototype board to demonstrate its
working. We tested its accuracy at various
places and noted the values at outdoors and
indoors. Shows the place time and
corresponding readings for a normal day.
For an open area we chose an open garden
for noting down the readings and for a
closed area we chose a room .Graphs are
also plotted for the corresponding reading
for better understanding of the reader.This
project work is successfully implemented
and the results obtained are accurate with a
simple user interface. Since, LM35 is a pre-
calibrated IC, it shows temperature with
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notable precision, and since there are some
uncertainties about lumen scale the LDR
shows some (+10%) error in light intensity
values. Given below are some pictures of
real-time working model of our project on
bread-board to demonstrate its effective
implementation. Shows measurement of
light intensity in lux and in it is observed
that light intensity decreases when we
cover LDR with hand.

7. CONCLUSION

Presently days, there has been an

expanding number of characteristic
debacles, for example, substantial
rainstorms,  storms, a  dangerous

atmospheric devotion and so on. These
cause rising the grouping of nursery gasses
in the world's troposphere area. The level
of nursery gasses conveys extreme dangers
to man's life and results in the uncommon
increment in the quantity of instances of
lung growth, asthma, coronary vein
disease, pneumonia, endless bronchitis,
and other aspiratory contamination, and so
forth. The greater part of the created
nations have been creating air quality and
climate (temperature and dampness)
checking stations in the populated regions
or outside the city for keeping the impacts
of air quality. The majority of these air
quality observing stations have been
utilizing primitive strategies for checking
air quality. We require a far reaching
approach for the constant checking of air
quality to lessen the effects of
environmental change.

As of late, brilliant sensor-actuator systems
have taken in a dynamic part in the
expansion of instruments and we have as
of late set out on utilizing keen sensors and
models for the estimation of air quality.
The earth observing frameworks chiefly
comprise of two sections, for example,
checking framework, shrewd gadgets

(android  telephone).  An  observing
procedure of ecological parameters, for
example, temperature, mugginess, 03, CO,
NO2, and SO2 was accounted for. The
checking processor depends on a sensor
cluster. This venture additionally clarified
methods for diminishing the force
utilization in the sensor and system.

In this paper, we have exhibited an air
quality checking framework in light of the
ARM7  microcontroller.  The  model
framework comprises of the air quality
checking station, correspondence
connections, and android versatile. We have
built up the Wi-Fi module based remote
connection with Android portable. The
continuous information are shown in an
android applications in content
arrangement. Electrochemical and infrared
sensors were utilized to quantify the
groupings of CO, CO2, SO2 and NO2 and
additionally temperature sensor for measure
temperature and mugginess sensor for
measure the moistness. These sensors
devour little power and are extremely
precise. A MCU is utilized to control every
one of the procedures on the sensor hub.
Pumping gas into the hatchery and
watching the estimations taken by the
sensor hub. The Wi-Fi module catches the
information transmitted by the remote
sensor hub and serially advances it to the
versatile.
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