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[Abstract]

In this paper, we propose a system for monitoring air pollutants such as fine dust using an unmanned
aerial vehicle capable of autonomous navigation. The existing air quality management system used a method
of collecting information through a fixed sensor box or through a measurement sensor of a drone using a
control device. This has disadvantages in that additional procedures for data collection and transmission must
be performed in a limited space and for monitoring. In this paper, to overcome this problem, a GPS module
for location information and a PMS7003 module for fine dust measurement are embedded in an unmanned
aerial vehicle capable of autonomous navigation through flight information designation, and the collected
information is stored in the SD module, and after the flight is completed, press the transmit button. It
configures a system of one-stop structure that is stored in a remote database through a smartphone app
connected via Bluetooth. In addition, an HTML5-based web monitoring page for real-time monitoring is
configured and provided to interested users. The results of this study can be utilized in an environmental
monitoring system through an unmanned aerial vehicle, and in the future, various pollutants measuring sensors

such as sulfur dioxide and carbon dioxide will be added to develop it into a total environmental control system.
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I. Introduction
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II. Background

1. Related works on IoT-based Air Quality
Monitoring
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Fig. 1. Influence of rotation of the drone blades
on the air movement around the UAV[5]
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Fig. 2. Real-time pollutant levels displayed by the
IAQMS[7]
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2. Air Quality Monitoring using Drones
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Fig. 3. Pictures describing two application
scenarios: in a landfill[11]
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III. Design

1. Air Pollutant Monitoring System
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1.UAV with automatic flight (Previous research result [1])
2.A data acquisition module additionally attached to the
UAV(Consists of sensor, GPS, RTC, Bluetooth, SD card)
3.Transmitting SD card information to mobile app using
Bluetooth from the acquisition MCU

4.Receive collected information from the mobile app and
store the database(MySQL)

5.HTML5-based monitoring page is provided to interested
users

Mobile App.
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Fig. 4. Components and Functions of the System
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2. Air pollution measurement module
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Table 1. Specification of implemented Drone
Part Item Specifications
Main MCU Arduino MEGA 2560
Sensor | Particulate Matter PMS7003
Comm GPS NEO-6M
" | Bluetooch HC-06
Time RTC DS1302
Storage | SD Card Micro SD card Adapter
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Fig. 5. Circuit design of Air pollution measurement module
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Table 2. GPGGA Format of GPS Signal

Field Note Example
Sentence ID E:EESIDF;(;Z. System GPGGA
UTC Time hhmmss.sss 091612.000
Latitude ddmm.mmmm 3610.2867
N/S Indicator | N:North, S:South N
Longitude dddmm.mmmm 12827.8570
E/W Indicator | E:East, W:West E
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Table 3. Data Protocol of Stored Information

Part Type Example

Time Character(19) 06/10/2022 11:03:12
Latitude Float(32) 36.171445
Longitude Float(32) 128.464283

PM1.0 Integer 0 ~ 200

PM2.5 Integer 0 ~ 250

PM10 Integer 0 ~ 400

IV. Implementation

1. Implementation of Drone
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Fig. 6. Drone with measurement module
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Fig. 7. Drone equipped with Air pollution
measurement module

2. Operation procedure of Drone
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Fig. 8. Flow Chart of Air Pollutant Monitoring System
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Fig. 9. A shot image of a drone that measures air
pollution while flying
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Time Latitude  Longtitude pm1 pm25 pmi0

06/10/2022 11:03:12 36171445 128464283 65 107 116

06/10/2022 11:03:17 36171445 128464283 65 107 116

06/10/2022 11:03:22 36171445 128464283 65 107 116

s 06/10/2022 11:03:27 36171445 128464283 65 107 116
06/10/2022 11:03:32 36171444 128464281 64 105 114

06/10/2022 11:03:37 36171444 128464281 64 105 114

06/10/2022 11:03:42 36171439 128464281 64 105 114

69% 06/10/2022 11:03:47 36171438 128464281 66 104 114
06/10/2022 11:03:52 36171438 128464281 64 105 114
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o) < 06/10/2022 11:04:22 36171435 128464276 62 100 113

Fig. 10. Data Transfer Mobile App and Table Contents
in DB
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V. Conclusions
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