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Abstract – 

 Drone-to-Ground (D2G) Wireless Communication 

means sending and receiving information between a 

drone in the air and a ground station or user on the ground. 

The drone uses a wireless transmitter and antenna to send 

data such as images, videos, sensor data and control 

signals. The quality of this communication depends on 

drone height, distance, antenna position, obstacles, signal 

strength and interference. This paper explains the basic 

architecture, working, wireless technologies, important 

factors, applications, advantages, challenges and future 

scope of D2G communication. D2G communication is 

useful in agriculture, disaster management, surveillance, 

traffic monitoring, search and rescue, and remote areas. 

In future, 5G/6G, smart antennas, beamforming and AI-

based methods can make this communication faster and 

more reliable. 

Keywords: Drone Communication, UAV, Ground 

Station, Wireless Communication, 5G, Line-of-Sight 

 

1.INTRODUCTION- 

 

A drone is an unmanned flying device that can be 

controlled from the ground. Drones are used in 

communication, surveillance, agriculture, mapping and 

emergency work. Drone-to-Ground communication 

allows the drone and ground station to exchange data, 

video, sensor information and control signals. 

In D2G communication, the drone is in the air, so the 

communication path is different from normal ground 

communication. Drone height, distance, buildings, trees, 

terrain, antenna direction and frequency can affect the 

received signal. 

 

2.BODY OF PAPER- 

 

 The body of this paper describes the architecture ,design 

and fabrication of drone to ground wireless communication 

system. A drone is an unmanned flying device that can be 

controlled from the ground. Drones are used in agriculture, 

surveillance, photography, security and disaster 

management. 

Drone-to-Ground Wireless Communication is a system 

that transfers information between a drone in the air and a 

ground station. It allows the drone to send sensor data, 

images, videos and GPS location to the ground station 

without using a wired connection. 

 

 

2.1 PROPOSED SYSTEM – 

 

The proposed system consists of two major sections: (A) 

Drone Unit—flight controller, microcontroller/interface 

unit, wireless transmitter, GPS module, sensors, and 

power supply; and (B) Ground Station—wireless 

receiver, microcontroller or computer, monitoring 

software/display, and power supply. 

The sensors collect information from the drone or 

surrounding environment. The controller processes the 

collected information and sends the required data through 

the wireless communication module. The ground station 

receives and displays the information.  
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 2.2 SYSTEM ARCHITECTURE / BLOCK         

DIAGRAM- 

 

The system has two main parts: the drone unit and the 

ground station. The drone has a controller, sensors or 

camera, wireless transmitter, antenna and battery. The 

ground station has an antenna, receiver, computer or 

mobile device. 

 
 

 

 

2.3 SOFTWARE REQUIRMENTS- 

 

• Arduino IDE or suitable embedded development 

environment 

• Embedded C/C++ programming 

• Ground-station monitoring software 

• Serial communication tools 

• Communication-module configuration software 

HARDWARE COMPONANTS- 

 

 

No. Component Function 

v1 Drone / UAV Provides aerial platform 

2 Flight Controller Controls and manages 

UAV operation 

3 Microcontroller Processes 

sensor/communication 

data 

4 Wireless Module Provides wireless 

communication 

5 GPS Module Provides location 

information 

6 Sensors Collect 

environmental/flight 

data 

7 Ground Receiver Receives transmitted 

data 

8 Laptop / Display Displays received 

information 

9 Battery Provides power 

 

 

 

1.ESP32 Microcontroller- 

 

 

 

The ESP32 is a low-cost, low-power system-on-a-chip 

(SoC) microcontroller with integrated Wi-Fi and dual-

mode Bluetooth, developed by Espressif Systems. It is 

widely used for Internet of Things (IoT) projects, home 

automa 
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2. DHT11 Sensor- 

 

 

 
 

The DHT11 sensor is a low-cost, digital temperature 

and humidity sensor that uses an internal NTC 

thermistor and a capacitive humidity sensing element 

paired with a built-in 8-bit microcontroller to process 

and output digital signals. 

 

 

3.Fight Controller- 

 

 

 
 

A flight controller is the central computer and "brain" 

of a drone or radio-controlled aircraft that manages 

stability, processes pilot commands, and controls 

motor speeds in real time. 

 

 

  4. GPS Module- 

 

    
 

 A GPS module is a small electronic receiver that uses 

radio signals from navigation satellites to calculate its 

exact   geographic location (latitude, longitude, and 

altitude), speed, and time. 

 

5.Wireless Module- 

 

 

 

 

 A wireless module is a small, integrated electronic 

device that allows hardware to send and receive data 

without physical cables using radio frequency (RF) 

signals 

 

 

  3. WORKING OF THE SYSTEM- 

 

The Drone-to-Ground Wireless Communication System 

works by sending data from a drone to a ground station 

through a wireless communication link. 

1. Power ON: First, the drone and its communication 

system are switched ON. 

2. Initialization: The flight controller and wireless 

communication module are initialized. 

3. Data Collection: Sensors and the GPS module collect 

information such as temperature, humidity and location. 

4. Data Processing: The microcontroller or flight 

controller processes the collected data. 

5. Data Transmission: The wireless transmitter sends the 

processed data through an antenna using a wireless 

technology such as RF, LoRa or Wi-Fi. 

6. Wireless Communication: The data travels through the 

air from the drone to the ground station. 

7. Data Reception: The wireless receiver at the ground 

station receives the transmitted data. 

8. Data Display: The received information is processed 

and displayed on a computer or laptop. 

9. Monitoring: The user checks the received sensor data, 

GPS location and other available information. 

10. Performance Checking: The system performance can 

be checked by measuring communication range, data rate, 

communication delay and packet loss. 

In this way, the system helps transfer information from a 

flying drone to a ground station for monitoring and further 

use. 
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FLOWCHART- 

 

          

 
 

 

4. LITRATURE REVIEW- 

Several wireless technologies can be used for UAV 

communication. RF-based communication is commonly 

used for telemetry and control because it can provide 

reliable communication over suitable distances. Wi-Fi 

provides relatively high data rates but its effective range 

may be limited depending on the environment. Long-

range technologies such as LoRa can provide 

communication over longer distances at lower data rates. 

Modern UAV systems may also use cellular networks 

such as 4G and 5G for wide-area communication. 

However, the selection of communication technology 

depends on the application, required range, data rate, 

power consumption, latency, and environmental 

conditions. 

WIRELESS TECHNOLOGIES- 

 

• Wi-Fi: Easy to use and suitable for short or medium 

range communication. 

• 4G/5G: Useful for wide-area communication and high-

speed data. 

• RF/Telemetry: Mainly used for drone control and status 

information. 

• Satellite: Useful in very remote areas, but it can be costly 

and may have more delay 

 

5.CONCLUSION- 

 Drone-to-Ground Wireless Communication is a useful 

technology for connecting a drone with people or systems 

on the ground. Its performance depends on height, 

distance, antenna, frequency, interference and drone 

movement. With better antennas, 5G/6G and smart 

communication methods, D2G systems can become more 

reliable and useful in agriculture, industries, emergency 

work and smart cities. 

 

 

ACKNOWLEDGEMENT- 

We would like to express our sincere gratitude to 

everyone who supported and guided us throughout the 

development of the Drone-To -Ground Wireless 

Communication System .We are especially thankful to 

our project guide and faculty members for their valuable 

guidance, continuous encouragement, and constructive 

suggestions, which helped 

us understand the technical requirements and improve the 

overall development of the project. We also sincerely 

thank our department and institution for providing the 

necessary facilities, resources, and learning environment 

required to work on the project. We are grateful to our 

friends and team members for their cooperation, 

discussions, and assistance during the design, 

implementation, and documentation stages. Finally, we 

would like to thank our parents and family members for 

their constant support, motivation, and encouragement 

throughout the project. Their support played an important 

role in helping us complete this project successfully. 

 

REFERENCES- 

 

1. P. J. Burke, “Demonstration and Application of 

Diffusive and Ballistic Wave Propagation for Drone-to-

Ground and Drone-to-Drone Wireless Communications,” 

Scientific Reports, vol. 10, Article 14782, 2020. 

 

2. 3GPP, “Study on Enhanced LTE Support for Aerial 

Vehicles,” Technical Report 36.777. 

 

3. M. Mozaffari, W. Saad, M. Bennis, Y. Nam, and M. 

Debbah, “A Tutorial on UAVs for Wireless Networks: 

Applications, Challenges, and Open Problems,” IEEE 

Communications Surveys & Tutorials, vol. 21, no. 3, pp. 

2334–2360, 2019. 

 

4. 3GPP, “Study on New Radio (NR) to Support Non-

Terrestrial Networks,” 3GPP Technical Report 38.811. 

 

5. Y. Zeng, R. Zhang, and T. J. Lim, “Wireless 

Communications with Unmanned Aerial Vehicles: 

Opportunities and Challenges,” IEEE Communications 

Magazine, vol. 54, no. 5, pp. 36–42, 2016. 

 

https://ijsrem.com/

	1.INTRODUCTION-
	2.1 PROPOSED SYSTEM –
	2.3 SOFTWARE REQUIRMENTS-
	ACKNOWLEDGEMENT-


