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Air pollution is the contamination of the environment by any biological, physical, or
chemical means that modify the characteristics of the atmosphere. 
Chronic exposure to particulates has been associated with increased rates of
bronchitis and other respiratory ailments, loss of lung function, and increased risk of
lung cancer. 
Therefore, air quality measuring equipment must be installed to reduce air pollution
at traffic intersections and industrial areas.
This study compares the accuracy of low-cost sensors in measuring PM2.5 levels at
two locations. 
The study also explores the relationship between PM2.5 and air temperature,
humidity, cloud types, and cloud cover percentage using the GLOBE Observer: Cloud
App.
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Calculating the PM2.5 dust
concentration in the province
of Krabi.

GOALS AND OBJECTIVES

To evaluate the self-produced IoT
sensors' quality.

To compare the PM2.5 dust data obtained
by Censor Davis Erling with the PM2.5
dust values from our own IOT sensors.
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How does air temperature and
relative humidity affect PM 2.5?

RESEARCH QUESTIONS: 

How does cloud types, and amounts of
clouds relate to the increase or
decrease of the amounts of PM2.5 in the
air?

Is the Low-cost IoT dust sensor PM30003
able to detect PM 2.5 data accurately as
compared to Davis Airlink PM 2.5 sensor?



WHAT IS PM 2.5
particles that are 2.5 microns or less in
diameter (PM2.5).

where do PM 2.5 come from

2.Industry

3.Transportation

1.Open Burning

4.Power plants

5.Accommodation



STUDY SITES

Areas with heavy trafficAreas with little traffic

Boonsiam Hotel Chaofa Pier



3.Jump wire
 (Female-Female)

4.PM 2.5 sensor
 (PMS3003) 

 MATERIALS AND METHODS

MATERIALS

2.Jump wires
(Male-Female)

1.Arduino IDE



7.Micro-USB 

 MATERIALS AND METHODS

5.Node MCU 
8.Notebook or 

Computer
9.Arduino IDE 

MATERIALS

6.Breadboard



Connect the Micro-USB to the
MCU and PM 2.5 sensor and
connect it to the computer.

PM 2.5 Iot Sensor Construction and Operation

1. 3.2.

MATERIALS AND METHODS

Place the NodeMCU on the
breadboard.

Connect the jumper wire to the PM
2.5 sensor. The second pin of the
DHT 22 should connect to D2, D3 on
the MCU, 3v3, or Vin on the MCU.
The last pin of the PM 2.5 sensor
should be connected to a ground
(GND). 



Connect the Micro-USB to the
MCU and PM 2.5 sensor and
connect it to the notebook.

Open ARDUINO IDE software
and set up the SoftwareSerial
library. 

4. 6.5.
Open the Arduino IDE and use
the following codes. (Figure 2):

X

Figure 2. Arduino Code for Laser Dust Sensor Figure 3. PM Sensor
Data Generated from
the Server



RESEARCH METHOD
Construction of Low-cost

loT PM sensors
Device Calibration of loT

PM sensor

Compare Data Collection
of loT PM Sensor and 

Davis Airlink

Field lnstallation of 
Iot PM sensor and

Davis Airlink

Data collection and
Analysis



DATA COLLECTION



Choose type of clouds
in the sky



Choose type of clouds in the sky and geography in that area





Results



Sensor 03
At Hotel



Sensor 02
At Chaofa Pier



Sensor 03 day
28/01/2024



Sensor 03 day
29/02/2024



Sensor 03 day
01/03/2024



Sensor 02 day
28/01/2024



Sensor 02 day
29/02/2024



Sensor 02 day
01/03/2024



Cloud Results



Conclusion
Based on the results, it could be concluded that Figure 7 (a-f) tells that the Low-cost IoT
PM sensor is accurate and reliable in measuring and gathering the PM concentration as
compared to the referenced instrument Davis Airlink in which the intrinsic correlation
showed almost near to 1 or at least more than 0.5. However, some calibration methods
could be suggested to reduce the error of the IoT device. Moreover, The IoT device was
able to record the daily concentrations of PM in both areas without much interruptions. It
was found out that PM concentrations in both areas are at the highest during the morning

due to active human activities like traveling, selling and cooking street foods and daily
household activities surrounding the area compared during night time. Furthermore,

cumulus types of clouds are mostly seen in the area during the cloud survey. During day
time, where PM is the highest, cumulus clouds are covering the sky. 
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