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Abstract 

An IoT-based air quality monitoring system is a technology that 
integrates with the internet to monitor and measure numerous air 
quality metrics in real-time. CO levels, dust particle levels, 
temperature, and humidity are the air quality characteristics that must 
be monitored. The air quality monitoring system in its current state 
requires further development, such as challenges to acquiring 
accurate and real-time data and difficulty in accessing reliable 
information. Poor air quality causes various health problems, 
respiratory, vision, heart disease, and even cancer. The development 
of air pollution producers continues to increase along with the 
number of oil-fueled vehicles, industries operated using petroleum-
fueled engines, power plants that use energy from coal, gas and 
petroleum. This study presents an IoT-based air quality parameter 
monitoring system solution that is connected with the Blynk platform 
and can be accessible in real time, in an effort to assist the SDGs 
program, which is mandated by the global community through the 
UN. The research technique employed is Analysis, Design, 
Development, Implementation, and Evaluation. The study 
successfully presented an IoT-based air quality monitoring system 
connected with the Blynk platform, which showed great accuracy in 
measurement 94.34% (CO), 81.15% (dust), 99.14% (temperature), 
and 96.84% (humidity). These results advance urban air quality 
monitoring and inform sustainable technology development, 
contributing to environmental and health-related SDGs. 
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INTRODUCTION 
In recent decades, air quality has emerged 

as an increasingly critical environmental concern 
[1]. Technological advancements in the 5.0 era, 
along with an increase in population, industrial 
expansion, and other human activities, have 
produced an increase in air pollution in many 
locations throughout the world [2]. This can cause 
a decrease in air quality which contains air 
pollutants such as fine particles, dangerous 
chemicals and gas emissions which have serious 
impacts on health problems, including respiratory 
problems, vision problems, heart disease and 

even cancel [3][4]. Air quality monitoring is very 
necessary as information about whether the air is 
healthy or contains dangers, this will increase 
awareness of the need to monitor air quality levels 
and take steps to overcome them [5][6]. 

Much research has been conducted to build 
effective and integrated monitoring systems in 
order to overcome air quality issues [7][8]. This 
study provides a low-cost air quality monitoring 
system based on the ESP32 microcontroller, 
drawing on several discoveries from earlier 
research on air quality monitoring systems [9]. 
This system measures pollutant concentrations in 
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the air using a variety of sensors. The acquired 
data is subsequently transferred to a cloud-based 
server, where it is presented in real time and 
utilized to generate alerts and notifications. 
However, in this study, the system devised was 
not as precise as some of the other systems 
available. The sensors utilized are not calibrated, 
and the data is not processed using any algorithm 
to improve accuracy. Next, this paper offers a 
WSN system for air quality monitoring that uses 
multiple sensors to assess pollutant 
concentrations in air [10]. The collected data is 
subsequently transferred to a central server, 
where it is presented in real time. This system is 
scalable and may be used to monitor air quality in 
a variety of settings, including big cities, small 
towns, and rural locations. However, the 
disadvantage of this research is that it is unable to 
add additional installed sensors without changing 
the existing network [11]. 

Significant swings in air pollution levels 
have occurred, particularly in Bandung, one of 
Indonesia's most populated cities, with 
documented PM2.5 levels changing greatly. 
Individuals who are susceptible to airborne 
contaminants, such as youngsters, the elderly, 
and those with specific medical problems, may 
suffer significant health consequences as a result 
of these pollution levels. Air pollution in Bandung 
is mostly caused by pollutants from motor 
vehicles, industries, and construction [12]. This 
shows the importance of this research in 
developing solutions to improve air quality 
monitoring and management in big cities like 
Bandung. 

CO levels, dust particle levels, temperature, 
and humidity are all air quality characteristics that 
need to be monitored [13]. However, the air quality 
monitoring system in present settings still has 
various shortcomings, such as hurdles to 
acquiring accurate and real-time data and 
problems with accessing precise and accurate 
information [14]. This research presents an air 
quality monitoring system solution with 
measurable parameters, notably CO levels, dust 
particle levels, temperature, and humidity based 
on the Internet of Things that is connected with the 
Blynk platform and can be useful in real-time and 
correctly. This research is a real attempt to assist 
the Sustainable Development Goals (SDGs), an 
agenda required by the global community through 
the United Nations. This research encompasses 
multiple themes from the vision and goal of the 
SDG agenda, including excellent health and well-
being (point 3); industry, technologies, and 
infrastructure (point 9); sustainable cities and 
communities (point 11); climate action (point 13); 
and life on land (point 15). 

In addressing the challenges of air quality 
monitoring, past research has identified several 
limitations in existing air quality monitoring 
systems, including limitations in scale, cost, and 
accuracy [15]. Highlighted that conventional air 
quality monitoring systems are often limited by 
fixed infrastructure that is expensive and difficult 
to expand to new regions [16]. Adding that many 
existing systems lack in providing real-time data, 
which is critical for rapid response to changing air 
conditions [17]. These conclusions emphasize the 
need for more flexible, cost-effective, and 
accurate solutions, which can be implemented in 
a variety of urban environments. 

Given these restrictions, this study intends 
to build and implement an IoT-based air quality 
monitoring system that not only overcomes cost 
and scalability limits, but also enhances the 
accuracy and availability of real-time data. The 
suggested system, which uses the ESP32 
microcontroller and the Blynk platform, provides 
an easy-to-implement and extendable framework 
for more comprehensive and rapid air quality 
monitoring. The primary goal of this study is to 
show how an innovative system design may 
significantly enhance air quality monitoring, 
therefore enabling data-driven choices for public 
health and environmental policy. 

 
METHOD  
Method Research 

This study's research technique is the 
Analysis, Design, Development, Implementation, 
and Evaluation (ADDIE) model, a systematic 
methodology generally acknowledged for its 
efficiency in developing technical tools as 
presented in Figure 1 [18]. This strategy stresses 
iterative feedback and continual improvement, 
which are critical in the context of designing an 
IoT-based air quality monitoring system. 

 

 
Figure 1. Research Method 
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This initial phase includes a thorough 
assessment of current literature on air quality 
monitoring systems. Sources such as peer-
reviewed articles, authoritative books, and 
technical reports were meticulously selected 
based on their relevance, currency, and scientific 
contribution to the topic. The analysis focused on 
identifying the need for innovative solutions 
capable of overcoming the limitations of existing 
systems, particularly in terms of real-time data 
accuracy and accessibility [19]. 

The design phase aimed to create a 
scalable and cost-effective system with a user-
friendly interface. To achieve this, we developed a 
system architecture that integrates various 
components such as sensors for CO, dust 
particulates, temperature, and humidity levels. 
The design process also included the creation of 
block diagrams to visually represent the system's 
workflow and component interactions [20].  

In the development phase, the design was 
transformed into a functional prototype. The 
system was constructed utilizing the ESP32 
microcontroller and coupled with the Blynk 
platform to ensure real-time data transfer and 
processing. Throughout this stage, the team 
addressed numerous challenges, including sensor 
calibration and data integrity assurance. 

The fully developed system was then 
implemented in a real-world urban setting to 
monitor air quality. This phase involved not only 
the physical installation of the system but also the 
configuration of software and network connections 
to facilitate seamless data transmission and 
accessibility for end-users. 

The final phase involved a rigorous 
evaluation of the system's performance. Accuracy 
was assessed by comparing sensor readings with 
standard measurement instruments, and the 
system's responsiveness was tested under 
various environmental conditions. The review 
procedure was critical in identifying areas for 
improvement and verifying the system's 
preparedness for broad deployment [21]. 

 
Bibliometric Analysis Research 

In this study, bibliometric analysis was 
performed to assess the position of the research 
to be carried out based on the findings of prior 
studies and to examine the innovation that 
develops from this research [22][23]. VOSviewer 
provides for the display and mapping of prior 
research using data from the Scopus database as 
shown in Figure 2. To understand the progress of 
research connected to this issue, we analyzed 200 
publications from 2015-2023 with the main topic of 
"Air Quality Monitoring System" from the Scopus 

database [24][25]. Figure 3 depicts one of the 
clusters, specifically the first cluster using the 
keyword "Air Quality Monitoring System" as the 
major focus of this study. 

To further understand the innovation and 
improvements presented by this study, we 
conducted a comparison analysis that highlighted 
the distinguishing aspects and developments of 
our IoT-based air quality monitoring system. 
Unlike previous systems that frequently rely on 
complicated and costly infrastructure, our solution 
utilizes the ESP32 microcontroller, which is known 
for its strong performance and cost effectiveness, 
paired with the Blynk platform for an easy user 
interface.  

 

 
Figure 2. Shows the visualization results using 

VOSViewer for the primary topic Air Quality 
Monitoring 

 
Figure 3. Visualization results using VOSViewer 

with the primary subject first cluster 
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This integration not only significantly reduces the 
overall system cost but also simplifies installation 
and maintenance, making it highly accessible for 
urban areas in developing countries. 

Our system's adaptive algorithm for real-
time data processing and calibration is a 
remarkable breakthrough that solves one of the 
main issues in air quality monitoring: the 
fluctuation of ambient variables. Furthermore, our 
system introduces a modular design, allowing for 
seamless integration of additional sensors to 
monitor a broader range of pollutants, without 
necessitating significant modifications to the 
existing setup. This flexibility is pivotal for adapting 
to the evolving urban pollution landscape and 
regulatory requirements. 

In summary, the enhancements and 
innovations of our air quality monitoring system lie 
in its cost-effectiveness, scalability, and advanced 
data processing capabilities. These attributes 
represent a significant leap forward in 
democratizing air quality monitoring, making it 
more accessible and effective for communities 
worldwide, especially in resource-constrained 
settings. 

 
Process Sensor Characterization 

Many devices or tools use basic electrical 
principles in their operation, and almost all data 
collection, transmission, and analysis systems 
depend on electronic devices. In this case, 
monitoring air quality requires measuring CO 
levels, dust particulates, temperature and humidity 
remotely and recording them, requiring a sensor 
or transducer to be installed at the location you 
want to observe, and this device converts what is 
measured into electrical voltage. appropriate. This 
voltage is then sent to the receiving station, where 
it is displayed in a suitable manner. Each step in 
this process involves the use of electrical devices. 

While the datasheet provides the basic 
characteristics of the sensor, direct field testing is 
required to validate its performance under real 
conditions, which often differ from laboratory 
conditions. Sensor characterization in the field 
ensures data accuracy and reliability for air quality 
monitoring applications, which are critical in 
decision-making related to public health and 
environmental policy. Therefore, this sensor 
characterization process not only follows 
datasheet standards but also involves empirical 
testing to evaluate sensor performance under 
varying environmental conditions [26]. 

Sensor characterisation was performed on 
all three sensors utilized in this study. This 
characterisation uses sensor data from the MQ-2, 
GP2Y1010AU0F, and DHT22 sensors.  

The MQ-2 sensor measures CO levels in 
the air by converting the 10-bit ADC data received 
by the ESP32 analog input pin to a concentration 
measurement in ppm units. The first step is to 
determine the output voltage from the MQ-2 
sensor using (1) [27]. 

𝑉𝑅𝐿 =
𝑆𝑒𝑛𝑠𝑜𝑟 𝑉𝑎𝑙𝑢𝑒 𝑥 3.3 𝑣

1023
 (1) 

Convert the output voltage of the MQ-2 
sensor into ppm units, by looking at the graph of 
the relationship between the output voltage and 
parts per million (ppm) on the MQ-2 sensor.  

Based on Figure 4, to get the ppm value on 
the MQ-2 sensor, it is obtained using (2) [28].  

𝐶𝑂 (𝑝𝑝𝑚) = 3.027 ∗  𝑒(1.0698∗𝑉𝑅𝐿) (2) 

The GP2Y1010AU0F sensor, used to 
measure the level of dust particulates, is 
connected to the microcontroller analog pin to be 
converted into a 10 bit ADC value according (2) 
obtained (3). 

𝑉𝑜  (𝑉𝑜𝑙𝑡) =
𝑣𝑎𝑙𝑢𝑒 𝑠𝑒𝑛𝑠𝑜𝑟 × 3.3 𝑉

1023
 (3) 

The resulting output voltage is then 
converted to dust units (mg/m3) by referring to the 
sensor calibration graph in Figure 5 and (5) [29]. 

𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑡𝑒 𝑑𝑢𝑠𝑡 (
𝑚𝑔

𝑚3⁄ )

= 0.17 ∗  𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑉𝑜𝑙𝑡)
− 0.1 

(5) 

The DHT22 sensor is used to monitor 
temperature and humidity levels in an area. This 
sensor's output includes 8 bits of integer humidity 
data, 8 bits of humidity decimal data, 8 bits of 
temperature integer data, and 8 bits of 
temperature fractional data. Figure 6 shows the 
digital signal produced on the DHT22 sensor. 

 

 
Figure 4. Relation VRL with part per million (ppm) 
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Figure 5. Graph VO to mg/m3  

 

 
Figure 6. Digital output signal from DHT22 sensor 

 
To convert the output from the output 

voltage value produced by the DHT22 sensor, the 
following (6) is obtained [30]. 

𝑉𝑜  (𝑉𝑜𝑙𝑡) =
𝑣𝑎𝑙𝑢𝑒 𝑠𝑒𝑛𝑠𝑜𝑟 × 3.3 𝑉

255
 (6) 

The properties of each sensor employed 
are required to evaluate performance, including 
accuracy. The initial round of testing is designed 
to determine the amount of sensor accuracy [31]. 
In the context of measurement, precision is a 
crucial factor that might influence the quality of the 
instrument being built. Tests are conducted by 
comparing the sensor to standard instruments. 
The results of this comparison will generate an 
error value determined using (7). 

𝐸𝑟𝑟𝑜𝑟 = |
𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑣𝑎𝑙𝑢𝑒 − 𝑡𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑣𝑎𝑙𝑢𝑒
| (7) 

The sensor must then be tested to 
determine its accuracy with each use. This test is 
performed to determine the extent to which the 
sensor can deliver consistent data on a certain 
scale in repeated measurements [32]. This 
precision test is carried out by calculating the 
standard deviation of each sensor tested.  

𝜎 =
√∑ (𝑥𝑖 − 𝑥)𝑛

𝑖=1

(𝑛 − 1)
 (8) 

Architecture System 
In designing an effective air quality 

monitoring system, several important components 
must be considered so that it can meet the needs 
for optimal use [33]. Figure 7 is a representation of 
the designed system architecture. 

The air quality monitoring system includes 
numerous key components, including the use of 
sensors as air quality measuring parameters to 
collect data, as well as the use of the ESP32 
microcontroller to analyze the data collected from 
each sensor in real time [34]. Then internet access 
also becomes a crucial component. By connecting 
the system to the internet, the data acquired and 
processed is then saved on the Blynk cloud 
service, where the data may be later shown to 
consumers via the device [35]. 
 
Flowchart System 

The system process flow or flowchart for the 
planned air quality monitoring system tool. This 
flowchart is a visual depiction of the actions that 
the system takes to monitor and create the 
appropriate air quality information data [36]. 
Figure 8 shows the system flowchart.  

The flowchart depicted can elucidate the 
functioning of the devised air quality monitoring 
tools. The procedure begins with the tool's 
activation and preparation for the device that will 
be used, whether it is a personal computer or 
smartphone. Following that, each critical variable 
for air quality monitoring is initialized, followed by 
the configuration of communication settings on the 
Blynk platform, which includes setting up the API, 
SSID, and password to guarantee the tools' real-
time integration with Blynk application. 

 

 
Figure 7. Architecture System 
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Figure 8. Flowchart System Prototype 

 

The system employs three sensor 
components, including the MQ-2 sensor for CO 
level detection, a dust sensor for particulate matter 
(PM) assessment, and the DHT22 sensor for 
temperature and humidity measurements. These 
sensors survey the environment and relay the 
data to the ESP32 microcontroller, which 
interprets the values generated [37][38]. 

The ”Works?” decision point in the flowchart 
serves as a crucial verification stage, where the 
system determines if the sensor readings are 
within acceptable ranges. This step ensures data 
accuracy before presentation. Should the data fail 
to meet the set standards, corrective actions such 
as sensor recalibration or adjustments to the 
processing algorithms are undertaken. Once 
validated, the accurate sensor readings are 
displayed on an i2c LCD screen and transmitted 
to the Blynk platform. Through the Blynk 
application, users can access comprehensible 
and actionable air quality information. 
 
RESULTS AND DISCUSSION 
Block Diagram System 

This study generated a block diagram of an 
air quality monitoring system. The block diagram 
consists of three basic blocks: input, process, and 
output. Each block has a particular function 
[39][40]. The block diagram design can be seen in 
Figure 9 which is interconnected between input, 
process and output blocks to produce one output. 

 
Figure 9. Block Diagram System 

 
Hardware System Design 

On the tools air quality monitoring system, 
its operation requires a 3.3 – 5 volt DC voltage 
source using USB Type-CF. Figure 10 shows a 
circuit schematic tool planned.  

 
Prototype Design Specification 

The tool is developed to meet particular 
requirements for the combination of sensors used 
to detect the relevant air quality metrics. The 
study's characteristics were CO levels, dust 
particles, temperature, and humidity. Figure 11 
shows a tool that has been planned. 

This prototype integrates numerous 
sensors and their components to create an air 
quality monitoring system, can be seen in Figure 
11. Component (1) shows an arrow with an ESP32 
microcontroller as the main processor that takes 
sensor input, interprets data, and transfers it for 
display and recording. Component (2) is a 
temperature and humidity sensor that measures 
environmental temperature and humidity levels. 

 

 
Figure 10. Schematic tool designed 
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Figure 11. Prototype Design Air Quality 

Monitoring System 

 

Component (3) is the MQ-2 CO sensor, 
which detects the level of CO in the air and sends 
data to the microcontroller. Component (4) is a 
dust particle sensor that determines the 
concentration of dust particles in the air. While 
component (5), an LCD displaying real-time air 
quality values for instant observation. Table 1 
provides a quick reference to the key 
specifications of the air quality monitoring system 
prototype. The table lists dimensions, operational 
ranges for air quality, temperature, humidity, 
power requirements, and sensitivity levels for the 
pollutants detected by the prototype, ensuring 
clarity on its functional parameters and design. 
 
Sensor Analysis 
Testing of sensor characteristics carried out in this 
research focused on testing the accuracy of the 
three sensors used. The method used to calculate 
accuracy is repetition [41]. Condition testing is 
carried out when conditions detect interference 
with the three sensors used [42]. The data 
obtained from each sensor was obtained by 
testing repeatedly until 10 data were obtained 
from each sensor. Table 2 provides the test results 
for all sensors. Based on the data summarized in 
Table 2, all sensors used when carrying out 
accuracy tests have good accuracy in detecting 
conditions. 
 

Table 1. Prototype Design Specifications 
Specification Description 

Board measures 7 cm by 7 cm 
Air quality ranges from 200 to 10000 ppm 

Temperature range 
--40°C to 80°C with precision of 

±0.5°C 
Humidity range 0% to 100% with accuracy of ±2% 
Power Supply 5V / 500mA 

Sensitivity 
500 ppm (CO levels) and 0.5V/(0.1 

mg/m3) 

 

Table 2. Measured Sensor Characteristic 

Sensor 
Average 

Error 
Accuracy 

(%) 
Standard 
Deviation 

CO levels 0.06 94.34% 175.48 

Particulate 
dust 

0.26 81.15% 801.76 

Temperature 0.01 99.14% 0.32 

Humidity 0.03 96.84% 2.18 

 
Data from Observation 

Data collected from these three sensors 
may be monitored and analyzed using the Blynk 
platform and the parameters employed, which 
include CO levels, dust particles, temperature, 
and humidity in the air. Figure 12 shows a 
depiction of the Blynk platform that has been 
created. 

Testing is carried out by repeated testing 
under different conditions, where the first condition 
is under normal conditions (sterile air) and the 
second condition is when a disturbance is 
detected (non-sterile air). The purpose of 
observing this data is to see the changes that 
occur from time to time obtained through testing 
10 times in two different conditions. Figure 13-
Figure 16 depicted the results obtained from the 
observation data that has been carried out. Figure 
13 traces CO levels, where detecting conditions 
reveal a consistent increase over time. Dust 
particle variations are captured in Figure 14, with 
detection conditions showing intermittent spikes, 
suggestive of air quality degradation. Temperature 
data in Figure 15 indicates a modest fluctuation 
under detecting conditions, pointing to potential 
environmental impacts on thermal stability. Lastly, 
Figure 16 plots humidity levels, which display 
more pronounced changes with detected air 
disturbances, underscoring the prototype's 
responsiveness to varying air quality conditions. 

 

 
Figure 12. Dashboard Monitoring on the Blynk 

Platform 
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Figure 13. Observation data for CO levels over time 

 

 
Figure 14. Observation data for dust particles over time 

 

 
Figure 15. Temperature observation data over time 

 

 
Figure 16. Humidity observation data over time 

 

Comparison with the Air Quality Index (AQI) 
from the United States Environmental Protection 
Agency (EPA) was performed using the 
prototype’s data on CO levels and dust particles, 
as detailed in Table 3. This table aligns the 
prototype’s readings with the EPA’s AQI 
categories. An AQI of 0-50 correlates with 'Good' 

air quality, indicating CO levels up to 0.1 PPM and 
dust concentrations up to 75 mg/m3, which pose 
minimal risk. AQI values of 51-100 are 'Moderate'; 
101-150 are considered 'Unhealthy for sensitive 
groups' with increasing concentrations of 
pollutants.  
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Table 3. Index of Parameters Measured on the 
Prototype 

Value of 
Index AQI 

EPA’s 
(PPM) 

CO 
Concentration 

Range  
(PPM) 

Dust 
Particles 
Range 

(mg/m3) 

Level of 
Concern 

0 – 50 0.1 0 – 75 Good 

51 – 100 0.5 – 5 75 – 150 Moderate 

101 – 150 5 – 15 150 – 300 
Unhealthy 

for sensitive 
groups 

151 – 200 100 – 200 300 – 1050 Unhealthy 

201 – 300 5000 1050 – 3000 
Very 

Unhealthy 
301 than 
higher 

7000 
3000 than 

higher 
Hazardous 

 
For AQI values of 151-200, the air quality is 

deemed 'Unhealthy'; 201-300 is 'Very Unhealthy'; 
and an AQI over 301 signifies 'Hazardous' 
conditions with serious health implications. The 
EPA’s AQI provides a framework for assessing the 
health risks associated with the air quality 
measured by the prototype [43]. 
 
Data Transmission Test  

System testing is performed by designing a 
tool that employs three separate sensors, each of 
which is attached to a specially constructed board. 
This test, which connects the Blynk platform to the 
NodeMCU ESP32 as a microcontroller capable of 
connecting to Wi-Fi on the user's device, 
measures the latency between the user, the 
server, and the installed sensors [44]. Aside from 
this, it is also used to measure server response on 
the monitoring display provided on the Blynk 
platform with a specified internet speed range. 

The "Data Transmission Test" part in Table 
4 demonstrates how Wi-Fi internet speed and user 
internet speed affect system latency. These 
findings are critical for better understanding the 
real-time functioning of an IoT-based air quality 
monitoring system. To offer a larger perspective 
and demonstrate the relevance of our research, 
we compare our results to similar past studies. 

An IoT-based air quality monitoring system 
was found to have an average delay of 2 seconds 
at comparable internet speeds [45]. Similarly, a 
study reported an average delay of 1.8 seconds 
under similar network conditions [46]. Compared 
to these findings, our system shows significant 
improvement in response time, with the lowest 
delay reaching 0.8 seconds under optimized 
conditions. This suggests that optimizations in the 
system design and integration with the Blynk 
platform contribute to higher data transmission 
efficiency. 

 

Table 4. Data Transfer of the Prototype on the 
Blynk Platform 

WiFi internet  
speed  
(MBps) 

User internet  
speed  
(MBps) 

Delay time 
(s) 

21 – 30  11 – 15  0.8 

11 – 20  6 – 10  1 

0 – 10  0 – 5  1.5 

 
Furthermore, the improvements in delay 

that we achieved not only increase the reliability of 
the system in providing real-time data but also 
open up possibilities for wider implementation in 
environmental monitoring applications that require 
fast response. As such, our findings make a 
significant contribution to the improvement of air 
quality monitoring technology, underscoring the 
importance of data transmission efficiency in IoT-
based system design. 

 
CONCLUSION 

This study successfully built and deployed 
an IoT-based air quality monitoring system that 
integrates with the Blynk platform, providing an 
effective and unique solution for real-time air 
quality monitoring. The system is capable of 
monitoring essential air quality parameters such 
as CO, particle dust, temperature, and humidity 
with specifications including a range of CO levels 
from 200 to 10000 ppm, temperature range that 
can be detected from -40°C to 80°C, detectable 
humidity range from 0% to 100%. With a high level 
of accuracy in detecting air quality conditions (CO: 
94.34%, dust: 81.15%, temperature: 99.14%, 
humidity: 96.84%), the system enables accurate 
and reliable data collection, assisting in making 
informed decisions to address air pollution and 
protect public health. These findings emphasize 
the importance of advanced air quality monitoring 
technologies in understanding and addressing 
environmental and health challenges. In addition, 
this study offers a foundation for further 
development, including the addition of sensors for 
additional air quality parameters, supporting 
ongoing efforts in green technology and public 
health. These results contribute to the broader 
goal of achieving sustainable development and 
public well-being. 
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