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Abstract: Mini drones, also known as unmanned aerial vehicles (UAVs), have become a vital tool for military 

operations due to their ability to provide real-time intelligence, perform targeted strikes with precision, and 

enhance situational awareness. This paper discusses the benefits and challenges associated with the use of mini 

drones in military applications, highlighting their ability to operate in tight spaces, reducing risk to military 

personnel, and providing real-time intelligence to commanders. The paper also explores the challenges of drone 

jamming and interception by enemy forces and the limited flight time and range of mini drones. Overall, the 

paper concludes that mini drones are a valuable asset for military operations, and ongoing research and 

development are addressing the challenges associated with their use, improving their effectiveness and safety. 
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I. Introduction 

Mini drones, also known as unmanned aerial vehicles (UAVs), have become increasingly popular in 

the military due to their ability to conduct reconnaissance missions, provide real-time intelligence, and perform 

targeted strikes with precision. The development of mini drones has revolutionized the way military operations 

are conducted, allowing for enhanced situational awareness and improved safety for troops on the ground. 

The use of mini drones in military applications has grown significantly in recent years. These drones 

are small, lightweight, and agile, making them ideal for use in tight spaces or difficult terrain. They can be 

operated remotely, reducing the risk of harm to military personnel, and can be equipped with a variety of 

sensors, including cameras, thermal imaging, and even weapons. 

One of the most significant benefits of mini drones is their ability to provide real-time intelligence to 

military commanders. By streaming video footage and other sensor data back to base, commanders can make 

informed decisions about how to respond to developing situations. This information can also be used to plan and 

execute targeted strikes with precision, minimizing collateral damage and reducing the risk of civilian 

casualties. 

Despite the many advantages of mini drones, there are also some challenges associated with their use in 

military applications. One of the biggest challenges is the risk of drone jamming or interception by enemy 

forces, which can compromise the mission and put troops at risk. Another challenge is the limited flight time 

and range of mini drones, which can restrict their usefulness in certain situations. 

In conclusion, mini drones have become an essential tool for military operations, providing enhanced 

situational awareness, real-time intelligence, and precise targeting capabilities. While there are some challenges 

associated with their use, ongoing research and development are addressing these issues and improving the 

effectiveness of mini drones in military applications 

 

II. Propellers 
Propellers are a critical component of mini drones used in military applications. They are responsible 

for generating the necessary lift and thrust to keep the drone airborne and enable it to maneuver through the air 

with precision. Propellers come in various sizes and shapes, and their design plays a crucial role in determining 

the drone's performance, stability, and maneuverability. 

In military applications, mini drones need to be agile and operate in tight spaces, which makes 

propeller design a crucial factor. The propellers must be lightweight and efficient, allowing the drone to achieve 

maximum flight time and range. They must also be durable and able to withstand harsh environmental 

conditions and potential impacts during mission operations. 
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III. The drone motor 
The drone motor is responsible for generating the power needed to turn the propellers and keep the 

drone airborne. The motor mount secures the motor in place and provides stability to the drone. The electronic 

speed controller regulates the power output of the motor, ensuring that it operates at the correct speed and 

providing smooth control over the drone's movement. 

 

 
 

 

IV. The landing Gear 
The landing gear of a mini drone provides stability during takeoff and landing and protects the drone 

from damage during rough landings. The GPS module enables the drone to navigate accurately and provides 

location data for real-time intelligence gathering. 
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V. Receiver 
The receiver and battery work together to power the drone's electronics and provide the necessary input 

for flight control. The camera and gimbal are critical components in military applications, providing real-time 

video and image footage for intelligence gathering, target acquisition, and situational awareness. 

 

 
 

 

VI. Camera& Gimbal 
Despite their critical role in the drone's performance, each component poses unique challenges in 

military applications. For example, the camera and gimbal must be designed to withstand harsh environmental 

conditions and potential impacts during mission operations. The battery must provide enough power for an 

extended flight time while maintaining a lightweight profile, and the GPS module must be resistant to 

interference. 

 

 
 

VII. Objective 

1. The objective of mini drones in military applications is to enhance situational awareness, gather real-

time intelligence, and provide targeted strikes with precision, all while minimizing the risk to military personnel. 



Design of a Small Unmanned Aerial Vehicle for Military Application  

23 

Mini drones offer a significant advantage over traditional manned aircraft, providing the ability to operate in 

tight spaces, maintain a low profile, and access areas that are otherwise difficult or impossible to reach. 

2. The specific objectives of mini drones in military applications include: 

3. Intelligence, Surveillance, and Reconnaissance (ISR): Mini drones are used to gather real-time 

intelligence, perform reconnaissance, and monitor enemy movements. They provide military personnel with a 

better understanding of the battlefield, enhancing situational awareness and supporting decision-making. 

4. Targeted Strikes: Mini drones are equipped with precision-guided munitions, enabling targeted strikes 

against enemy targets with minimal collateral damage. They provide a cost-effective alternative to manned 

aircraft and reduce the risk of friendly fire incidents. 

5. Force Protection: Mini drones provide a safe and efficient way to monitor and secure military bases and 

installations. They can detect and track potential threats, such as enemy infiltrators, and provide an early 

warning system to prevent attacks. 

6. Humanitarian Operations: Mini drones can be used for search and rescue operations, disaster relief, and 

aid delivery. They provide an efficient way to access and survey remote or hazardous areas, delivering aid and 

support to those in need. 

7. Overall, the objective of mini drones in military applications is to provide military personnel with 

enhanced capabilities to operate effectively and safely in a wide range of situations. By gathering real-time 

intelligence, providing targeted strikes, enhancing situational awareness, and reducing the risk to military 

personnel, mini drones offer a valuable asset in modern warfare. 

 

VIII. Conclusion 

 

1. In conclusion, mini drones have become a valuable asset in modern military operations due to their 

small size, agility, and versatility. These drones offer several advantages over traditional manned aircraft, 

including enhanced situational awareness, real-time intelligence gathering, and targeted strikes with precision. 

2. Mini drones also provide military personnel with a safer and more efficient way to monitor and secure 

military bases and installations, detect and track potential threats, and deliver aid and support to those in need. 

These drones have proven particularly useful in urban warfare and counter-terrorism operations, where the 

ability to operate in tight spaces and maintain a low profile is essential. 

3. Despite their significant benefits, mini drones also pose unique challenges in military applications, 

including limitations in flight time and payload capacity, susceptibility to environmental factors, and potential 

interference with other electronic devices. 

4. Ongoing research and development are necessary to address these challenges and improve the 

capabilities of mini drones in military operations. Advancements in technology, such as improvements in battery 

technology and the development of advanced sensors and control systems, will further enhance the capabilities 

of mini drones in the future. 

5. Overall, mini drones are expected to play an increasingly important role in modern military operations, 

providing military personnel with enhanced capabilities to operate effectively and safely in a wide range of 

situations. As such, they will continue to be a critical focus of research and development in the years to come. 

 

IX. Application 
 

1. Thermal sensor drones for search and rescue operations 

2. Aerial surveying of maps 

3. Security and surveillance 

4. Environmental monitoring 

5. Inspection 

6. 3D mapping and geographic mapping 

7. Engineering application 

 

X. Future scope 
 

1. The future scope of the design of mini drones for military applications is vast and presents exciting 

possibilities. Advancements in technology, materials, and design are expected to improve the capabilities of 

mini drones in several ways, including: 

2. Increased Payload Capacity: Future mini drones are expected to have higher payload capacities, 

enabling them to carry more advanced sensors, communication systems, and weaponry. This will enhance their 

capabilities in intelligence, surveillance, and reconnaissance (ISR), targeted strikes, and force protection. 
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3. Longer Flight Time: Improvements in battery technology will allow mini drones to operate for longer 

periods, increasing their range and endurance. This will enable them to cover larger areas and perform more 

complex missions without the need for frequent recharging or refueling. 

4. Autonomous Operation: Future mini drones are likely to incorporate more advanced artificial 

intelligence (AI) and machine learning algorithms, allowing them to operate autonomously and adapt to 

changing environments. This will increase their situational awareness and enable them to perform more complex 

tasks, such as navigating in GPS-denied environments. 

5. Enhanced Stealth: Mini drones are expected to become more stealthy, with quieter propulsion systems, 

smaller profiles, and advanced sensor systems that can detect and avoid obstacles. This will enable them to 

operate more effectively in urban environments and avoid detection by enemy forces. 

6. Swarming Capabilities: Mini drones are likely to be developed with swarming capabilities, allowing 

them to operate in coordinated groups and perform complex missions. This will increase their effectiveness in 

intelligence gathering, targeted strikes, and force protection, and enable them to perform missions that are 

currently beyond their individual capabilities. 

7. Overall, the future scope of the design of mini drones for military applications is promising, and these 

drones are expected to play an increasingly important role in modern military operations. Ongoing research and 

development will be necessary to unlock their full potential and address the unique challenges associated with 

their deployment in military settings. 
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