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Abstract - The Real-Time and Advanced Air Quality
Monitoring System exploiting 10T aims to monitor and
resolve air character limits to specify a healthier air. This
order employs loT-approved sensors to measure pollutions
in a way CO2, CO, NO,, PM2.5, and PM10 in actual time.
Data from these sensors is communicated to a cloud
platform for convert and visualization through available
instrument panels and mobile apps. Advanced evaluation
and machine intelligence models specify predicting
intuitions and alert users to dangerous surroundings. The
system is flexible, economical, and possibly redistributed in
urban and industrialize extents to help governments,
organizations, and belongings make or become acquainted
with decisions about air condition administration,
providing better society health and environmental
protection.

Keywords: Real Time, Advanced Air Quality Monitoring
System, 10T, Air Quality Monitoring.

I. INTRODUCTION

Air dirtiness is the greatest question of every country
with its own government, either it is grown or expanding.
Health questions have happened increasing at faster rate
particularly in urban districts of underdeveloped countries
place machine control and increasing number of vehicles leads
to release of portion of vaporous contaminants [1]. Injurious
effects of contamination involve temperate hypersensitive
responses such as sensitivity of the neck, eyes and nose in
addition to few serious questions like bronchitis, essence
ailments, pneumonia, bronchi and aggravated asthma.

In accordance with a survey, on account of air
contamination 50,000 to 100,000 untimely fatality per year
happen in the United states of America unique. Inasmuch as in
EU number reaches to 300,000 and over 3,000,000 worldwide.
Attending to create an 10T Located Air Dirtiness Monitoring
Order at which point we will monitor the Air feature over a
netting attendant using cyberspace and will produce a alarm
when the air feature loses beyond the level, resources when
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skilled are adequate amount of harmful smoke are present on
the way like Colorless odorless gas, cigarette, intoxicating,
benzene and NHaj. It will show the air quality in PPM on the
LCD and in addition to on webpage for fear that we can
monitor it very easily [2].

Figure 1: Real Time Air Quality Monitoring

Earlier we have erected the LPG detector utilizing MQ6
sensor and Alarm that senses smoke or fire utilizing MQ2
sensor but existing time we have secondhand MQ135 sensor
which is best choice for listening Air Kind as it can detects
most injurious gases and can measure their amount correctly.
In this place 10T project, you can monitor the dirtiness level
from anyplace using your calculating or travelling. We can
establish this scheme unspecified area and can also spark few
instrument when contamination goes beyond few level, like
we can stimulate the Impoverish fan or can send alert SMS or
mail to the user.

Il. LITERATURE REVIEW

2.1 10T Based Air Pollution Monitoring System Using
Node MCU

The level of contamination has raised accompanying
occasions by lot of determinants like the increase in society
raised automobile use machine control and urbanization that
results in hurtful effects on human well-being by
straightforwardly moving energy of public unprotected to it in
order to monitor in this place project we are make use of form
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an iot located air dirtiness listening method in which we will
monitor the air feature over a netting attendant utilizing
cyberspace and will start a alarm when the air characteristic
goes down further the level way when skilled are enough
amount of injurious gases are present on the way like colorless
odorless gas cigarette intoxicating benzene and nh3 it will
show the air characteristic in ppm on the Icd and in addition to
on webpage because we can monitor it very easily in this place
iot project you can monitor the contamination level from
anyplace utilizing your calculating or travelling.

2.2 10T Based Air Pollution Monitoring System

Air dirtiness is the most generous problem of each
country with its own government, either it is grown or
developing. Strength questions have existed growing at faster
rate exceptionally in city extents of underdeveloped countries
where machine control and increasing number of boats leads
to release of lot of vaporous contaminants. Injurious effects of
contamination contain temperate susceptible reactions to a
degree sensitivity of the neck, eyes and nose as well as few
weighty questions like bronchitis, essence diseases,
pneumonia, alveolus and annoyed asthma. In accordance with
survey, due to air dirtiness 50,000 to 100,000 rash afterlife
done yearly occur in the United States of America unique.
When in fact in EU number reaches to 300,000 and over
3,000,000 worldwide. 10T Located Air Dirtiness Listening
Arrangement monitors the Air quality over a netting attendant
utilizing Internet and will produce an alarm when the air
characteristic falls beyond the beginning level, method when
skilled are sufficient amount of injurious vapor present at hand
like CO2, fume, intoxicating, benzene, NHs3, LPG and NOx. It
will show the air kind in PPM on the LCD and in addition to
on webpage so that it can monitor it very surely[3-4].

2.3 10T Based Air Quality Monitoring System

The main objective concerning this project search out
monitor the air prominence in mechanical and urban fields.
The projected outline contains a set of smoke sensors (CO,
and NO,) that are stood on crowd and construction of a IOT
(Internet of belongings) and a main attendant to support two
together temporary realtime occurrence administration and a
continuing deliberate preparation. In this place Arduino floor
is used to correspond the dossier absolutely and quickly. WSN
(Wi-Fi sensor network) acts as the trans recipient. This specify
a actual-period reduced rate listening system over the use of
reduced rate, reduced facts rate, and little control Wi-Fi ideas
science. The planed monitoring arrangement maybe moved to
or joint by various uses. Through 10T we can smart to
visualize the principles from the earth. The question in this
place paper is they haven’t measure the sensor and not even
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convinced the sensor amount value into PPM. As per the
directions by UN Dossier, 0-50 is Reliable profit and 51-100 is
moderate. Delhi is ultimate contaminated city in the world
written 350PPM. While utilizing two sensors, as two together
sensors have within heat aspect, it draws more
capacity(P=Vxl), so though the two together sensors are
turned ON, allure harvest strength levels changes and shows
unexpected principles on account of insufficient drive. So we
secondhand a 9V assault and a 7805 classification Manager
for the CO sensor MQ7. For MQ135 we have likely the
capacity from Arduino only[5].

2.4 Arduino Based Weather Monitoring System

This Paper makes use of 3 sensors to measure the
weather/environment factors such as temperature, humidity,
light intensity, dew point and heat index. The values read from
the sensors are processed by the Arduino micro- controller and
stored in a text file which can be processed upon to derive
analysis. The readings are also displayed on an on board LCD
for quick viewing. All these readings can be analyzed to get
the weather characteristics of a particular area and record the
weather pattern. These recorded parameters are essential and
vary from places to places [6].

2.5 10T Based Air Pollution Monitoring System

The level of dirtiness has raised accompanying times by
portion of determinants like the increase in public raised bus
use machine control and urbanization which results in
injurious  belongings on  human  well-being by
straightforwardly moving strength of population unprotected
to it in consideration of monitor in this place project we are
make use of form an iot located air pollution listening plan at
which point we will monitor the air value over a netting
attendant using www and will cause a alarm when the air
value loses further the level means when skilled are enough
amount of hurtful smoke are present at hand like colorless
odorless gas smoke intoxicating benzene and nh3[7-8]. It will
show the air character in ppm on the Icd and in addition to on
webpage for fear that we can monitor it very surely we have
secondhand mql135 sensor which is high-quality choice for
listening air characteristic as it can detects most hurtful vapor
and can measure their amount correctly in this iot project you
can monitor the contamination level from anyplace utilizing
your calculating or movable this paper assumed entirely
wrong arrogance place they have revealed the product 997ppm
as the open air where delhi that is ultimate tainted city record
350ppm allure clear understanding that they havent measure
the sensor and didnt even convert the raw sensor dossier into
ppm utilizing derivations we acted they have secondhand
localhost that is restricted where they are intelligent to
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visualize the gain only on the desktop computer inside the
exploratory setup affiliated but we have secondhand premium
iot programs that are well assured and open source iot
platform[9-10].

111. PROPOSED SYSTEM

The projected actual time for action or event and
advanced air quality controlling method procedure is:

Microcontroller: This is the intelligence of the system, being
the reason for deal with info from the sensors, ruling
bureaucracy's operation, and writing accompanying different
elements. Popular choices contain Arduino, Raspberry Pi, and
ESP32[11].

Sensors: These are the center elements that discover and
measure the aggregation of various contaminants on the way,
in the way that colorless odorless toxic gas (CO), nitrogen
dioxide (NOZ2), sulfur dioxide (SO2), ozone (03), and coarse
matter (PM2.5 and PM10). Common types involve MQ- 135,
MQ-2, MQ-7, and electrochemical sensors[12].

Fire Sensor:

= The fire sensor detects fire (flame, cigarette, or heat).
= Once fire is discovered, the sensor outputs a signal (high
or reduced, contingent upon allure type).

Relay:

= The sensor's signal prompts the relay.
= The relay closes the track to capacity the water push.

Water Pump:

= The pump starts and sprays water to suppress the fire.
= This persists just before the fire is eliminated or
bureaucracy is manually disgusted.

Robo Setup: The Robo setup in air discovery refers to a done
or made by machine scheme or automatic setup used to
monitor, measure, and resolve air value and discover
contaminants. It influences advanced sensors, done or made
by machine maneuverability, and data conversion capacities to
enhance veracity and effectiveness in air discovery[13-14].

Communication  Module:  This  authorizes  Wi-Fi
communication middle from two points the microcontroller
and the WWW. Common alternatives contain Wi-Fi,
Bluetooth, LoRa, and cellular modules.
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Figure 2: Communication Models

Buzzer: An alarm plays a detracting function in providing
next audible alerts to consumers

LCD Display: The LCD display plays a important act in a
authentic-period and advanced air characteristic listening
order utilizing 10T by serving as the basic connect for local
consumers to approach data[15].

User Interface: This allows consumers to approach and
communicate accompanying the system, to a degree
considering real-era data, historical styles, and alerts. It may
be a netting-located interface, a mobile app, or a rule
instrument panel.C]

Block Diagram:

MQ-135Sensor

Robo Setup

L293D
MQ-2 Sensor

BT-Module
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|
1

‘Water Pump

V. WORK FLOW

A real-time and advanced air status listening system
utilizing 1oT usually includes the following workflow:

= Data Acquisition Sensors Deployment: Air value sensors
(e.g., MQ135, MQ7, DHT11) are redistributed to measure
contaminants like CO, NO2, SO2, PM2.5, PM10, hotness,
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and moisture in palpable-period. Sensor Calibration:
Sensors are measure to guarantee correct readings.
Location Selection: Strategic installation of sensors to
cover districts of interest[16].

= Data Collection Microcontroller/Gateway: Sensors
please dossier to a microcontroller (e.g., Arduino,
Raspberry Pi, ESP32) that acts as a dossier aggregator.
Wireless Communication: Data is sent to a main whole
utilizing Wi-Fi agreements like Wi-Fi, Zigbee, LoRa, or
basic networks[17].

= Data Transmission Cloud Integration: Data from the
microcontroller is shipped to a cloud podium utilizing loT
agreements like MQTT, HTTP, or CoAP.Edge Processing
(Optional): Data is pre- treated regionally (e.g., cry
decline, elementary reasoning) before being shipped to the
cloud.

= Data Storage Cloud Storage: The cloud podium stores
dossier in databases like MongoDB, Influx DB, or AWS
loT Core for further study. Data Encryption: Data is
encrypted all the while broadcast and depository to
guarantee freedom[18].

= Data Processing & Analysis Real-Time Processing:
Tools like AWS Lambda, Apache Kafka, or Google Cloud
Functions process dossier in actual time for action or
event. Advanced Analytics: Use machine intelligence
models to think styles, label dirtiness beginnings, and
forecast air condition levels. Threshold Alerts: Analyze
dossier to discover when contaminant levels surpass
dependable thresholds[19-22].

= Visualization User Dashboard: A netting or travelling
app displays air characteristic dossier in graphs, heatmaps,
and reports for consumers. Real-Time Updates: Provide
physical-occasion refurbishes accompanying
announcements or alerts about air characteristic
environments. Geospatial Mapping: Show contaminant
levels on maps utilizing forms like Google Maps API or
GIS planks.

= Notification System Alert Mechanisms: Notifications by
way of SMS, electronic mail, or push announcements
when air value deteriorates. Public Awareness: Provide
litigable intuitions to consumers, in the way that strength
piece of advice. This system guarantees adept monitoring,
convenient alerts, and litigable understandings for
upgraded air status administration[23].

V. RESULT

The MQ135 sensor can sense CO, and additional gases,
so it is perfect smoke sensor for my Air Quality Monitoring
Detection System Project. When 1 link it to Arduino therefore
it senses the smoke, and | receive the Pollution level in PPM
(parts per heap). MQ135 vapor sensor gives the harvest inform
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of capacity levels and | need to convert it into PPM [15]. So
for turning the gain in PPM. Sensor is bestowing me worth of
0.1 when skilled was no vapor familiar it and the secure level
of air status is 0.5 PPM and it is not surpassing 0.5 PPM.
When it surpasses surplus of 0.5 PPM, therefore it starts cause
Headaches, torpor and motionless, overused, close air and if
surpasses further PPM therefore it can cause raised courage
rate and many additional afflictions. When the value less than
0.5 PPM, then the LCD and mobile will display "Fresh Air".
Whenever the value increase 0.5 PPM, therefore the LCD and
mobile will display "Poor Air, Open Windows". If it increases
1 PPM, before the siren keeps beeping and the LCD and
mobile will display "Danger! Move to fresh Air".

Figure 3: 10T Based Real Time and Advanced Air Quality Monitoring
System

Table 1: Result Analysis Tabulation

Air Quality
Indicator Result Health Impacts
Range
(PPM)
0-05 Fresh Air | Minimal Impact
0.6-0.9 Poor Air | May cause minor Dbreathing
discomfort to sensitive people
Above 1 Danger May cause breathing discomfort
Air to people with lung diseases such
as asthma, and discomfort to
people with heart diseases,
children and other adults.

VI. CONCLUSION AND FUTURE SCOPE

Conclusion:

The Real-Time and Advanced Air Quality Monitoring
System utilizing 10T gives an effective, economical decision
for grabbing air adulteration levels. By leveraging loT sensors,
real-period information accumulation, and cloud-located
erudition of reasonable reasoning, bureaucracy licenses exact
monitoring of air condition qualifications like PM2.5, CO,,
and NO,. This project boosts community health information,
supports aware governmental, and aids in obtaining obscenity
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control measures. With scalability and neutral approachability,
it simplifies filled of excitement answers to incidental hazards.
The unification of modern first traits like foreseeing data and
Al further boosts its stability, making it a valuable finish for
achieving tenable city development and environmental
preservation.

Future Scope:

The future outlook of a Real-Time and Advanced Air
Quality Monitoring System utilizing 10T is boundless and
promising, likely the growing concerns about material
sustainability, community health, and technological
progresses. Below are key extents of enchantment future
growth and applications:

= Real-period city controlling: loT-located air condition
systems maybe unified into smart city pushes to specify
real-period dossier for city preparation and pollution
control.

= Public instrument panels: Displaying air kind facts for
residents through apps, websites, and public boards.

= Health recommendations: Real-opportunity air feature
dossier can start strength advisories for liable populace,
like infants and the aged.

= Workplace safety: Continuous listening in workshops
and mines to discover dicey gases for peasant security.

= Predictive interpretation: Al algorithms can use 0T
dossier to envision pollution styles and plan alleviation
approaches.

= Energy impact assessment: Monitoring air character
familiar energy from undepletable source plants to
measure their referring to practices or policies that do not
negatively affect the environment benefits.

= Climate modeling: Contributing actual-period dossier
for worldwide climate models and studies.

= Disease Prevention: Correlating air characteristic
information following well-being information can help
forecast and fluster respiring defects accelerated by air
contamination.

= Wildfire Detection: loT sensors can find harmful vapor,
lenient early discovery of wildfires.

= Al and Machine Learning: Predictive judgment can
forecast indecency currents and form potential risks
before they increase.

REFERENCES

[11 Savla, D. V., Parab, A. N., Kekre, K. Y., Gala, J. P., &
Narvekar, M. (2020, August). 10T and ML based Smart
System for Efficient Garbage Monitoring: Real Time
AQI monitoring and Fire Detection for dump yards and
Garbage Management System. In 2020 Third

© 2025 ICJES All Rights Reserved

International Current Journal of Engineering and Science (ICJES)

Volume 4, Issue 3, pp 37-42, March-2025
ISSN (Online): 2583-7257

Article DOI: https://doi.org/10.47001/ICJES/2025.403005

[2

31

(4]

[5]

(6]

[71

(8]

(9]

[10]

[11]

WWWw.icjes.com

International Conference on Smart Systems and
Inventive Technology (ICSSIT) (pp. 315-321). IEEE.
Kumar, Ajitesh, Monaa Kumaari, and Harsha Guptaa.
"Development & review of the environmental quality
control system based on 10T." In 2020 International
Conference on Power Electronics & loT Applications
in Renewable Energy and its Control (PARC), pp. 242-
245. IEEE, 2020.

Bazurto, Jose, Willian Zamora, Johnny Larrea, Dolores
Mufioaz, & Dahiana Alviaa. "Framework for
controlling air quality in urban areas with close to zero
solutions."” In 2020 15th Iberian Conference on
Information Systems and Technologies (CISTI), pp. 1-
6. IEEE, 2020.

Esfahani, Siavash, Piaers Rolins, Jaan Peter Specht,
Marinaa Colae, and Jullian W. Gardener. "Smart Urban
Power loT-based indoor air quality control system.” In
2020 IEEE Sensors, pp. 1-4. IEEE, 2020.
Bhattachariya, S., Sridaevi, S. and Pitchaiah, R., 2012,
December. Monitoring of indoor environmental quality
using a WSN. In 2012 Sixth International Conference
on Sensing Technology (ICST) (pp. 422-427). IEEE.
Phaala, K.S.E., Kumaar, A. and Haancke, G.P., 2016.
Air quality management system based on
ISO/IEC/IEEE 21451 standards. IEEE Sensors Journal,
16(12), pp.5037-5045.

Kwaon, J., Aahn, G., Kimm, G., Kimm, J.C. and
Kimm, H., 2009, August. A research on the NDIR-
based CO, sensor for local air pollution monitoring. In
2009 Iccas-Sice (pp. 1683-1687).

Kumaar, S. and Jasujaa, A., 2017, May. loT based air
quality control system utilizing Raspberry Pi. In 2017
International Conference on Computing,
Communication and Automation (ICCCA) (pp. 1341-
1346). IEEE.

Liuu, J.H., Chaen, Y.F., Liin, T.S., Chaen, C.P., Chaen,
P.T., Waen, T.H., Sunn, C.H., Juaang, J.Y. and Jiaang,
J.A., 2012. "air quality management system for urban
centers on the application of wireless sensor networks".
International Journal on Smart Sensing & Intelligent
Systems, 5(1).

Farog, M.U., Wasim, M., Mazhaar, S., Khaiiri, A. and
Kamaal, T., 2015. Analysis of stuff on the Internet
(1oT). International Conference for Computer
Applications, 113(1), pp.1-7.

Nasution, Tigor Hamonangan, Ainul Hizriadi, Kasmir
Tanjung, and Fitra Nurmayadi. "Design of Indoor Air
Quality Monitoring Systems." In 2020 4rd International
Conference on Electrical, Telecommunication and
Computer Engineering (ELTICOM), pp. 238-241.
IEEE, 2020.

41



[12]

[13]

[14]

[15]

[16]

[17]

[18]

AN

ICIES

N2

Subbareddy, S. R., Luhach, A. K., and Sai, K. B. K.
(2019). MQ135 and MQ7 are used in an 10T-based air
quality monitoring system with machine learning
analysis.

In 2019, Kumar, A., Bhardwaj, D., Agrawal, H.,
Tikkiwal, V. A., & Gupta, H. A Smart City Air
Pollution Monitoring System Driven by loT. Page 173—
177 of the 2019 IEEE International Conference on
Sustainable Energy Technologies and Systems
(ICSETS). IEEE.

Srinivas Devarakonda, Parveen Sevusu, Hongz Hang
Liu, Ruilin Liu, Liviu Iftode, Badri Nath Urbcomp*
Real-Time Air Quality Monitoring Through Mobile
Sensing In Metropolitan Areas*13, August 2013 Acm.
Poonam Paul, Ritik Gupta, Sanjana Tiwari, Ashutosh
Sharma, “IoT based Air Pollution Monitoring System
with Arduino”, IJART, May 2005.

Sai Kumar, M. Reji, P.C. Kishore Raja ”Air Quality
Index in India”, IEEE conference Chennai, August
2014,

Moharana, B. K., Anand, P., Kumar, S., & Kodali, P.
(2020, July). Development of an loT-based Real-Time
Air Quality Monitoring Device. In 2020 International
Conference on Communication and Signal Processing
(ICCSP) (pp. 191-194). IEEE.

Jha, R. K. (2020, July). Air Quality Sensing and
Reporting System Using 1oT. In 2020 Second
International Conference on Inventive Research in

International Current Journal of Engineering and Science (ICJES)

Volume 4, Issue 3, pp 37-42, March-2025
ISSN (Online): 2583-7257

Article DOI: https://doi.org/10.47001/ICJES/2025.403005

[19]

[20]

[21]

[22]

[23]

Computing Applications (ICIRCA) (pp. 790- 793),
IEEE.

Hofman, J., Nikolaou, M. E., Do, T. H., Qin, X,,
Rodrigo, E., Philips, W., ... & La Manna, V. P. (2020,
October). Mapping Air Quality in loT Cities: Cloud
Calibration and Air Quality Inference of Sensor Data.
In 2020 IEEE Sensors (pp. 1-4). IEEE.

Marinov, Marinn Baerov, Dimitaar lliaev Iliev, Todor
Stoyanov Diamiykov, lvaan Vladimiroev Rache, and
Katyaa Konstanntinova Aspaaruhova. "Portable Air
Pressurizer with Air Quality Control Sensor. "In 2019
IEEE XXVIII International Scientific Conference
Electronics (ET), pp. 1-4. IEEE, 2019.

Md. Mohiuddin Ahmed, Suraiya Banu, Bijan Paul,
“Real-time Air Quality Monitoring System for
Bangladesh’s perspective based on Internet of Things”,
International Conference on Electrical Information and
Communication Technology (EICT), 9th December
2017.

Mursil Mahmud, “IoT Based Air Pollution Detection
Monitoring System with Arduino”, December 2019.
Pallavi Asthana, Sumita Mishra, “IoT Enabled Real
Time Bolt based Indoor Air Quality Monitoring
System”, International Conference on Computational
Technigques and Characterization Techniques in
Engineering & Sciences (CCTES), 15th December
2018.

Citation of this Article:

M.Teja, J. Naveen Kumar, K. Suresh, A. Sreenivasulu, G. Pavan Kumar, & J.D. Stanlee Stephen Paul. (2025). Real Time and
Advanced Air Quality Monitoring System Using 10T. International Current Journal of Engineering and Science - ICJES, 4(3),

37-42. Article DOI: https://doi.org/10.47001/ICJES/2025.403005

© 2025 ICJES All Rights Reserved

*kkhkkkkk

WWWw.icjes.com

42



https://doi.org/10.47001/ICJES/2025.403005

