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Abstract - Drone technology, also known as Unmanned
Aerial Vehicle (UAV) technology, has shown rapid growth in
recent years due to its wide range of applications in both
civilian and industrial domains. Initially developed for military
operations, drones are now extensively used in agriculture,
surveillance, logistics, healthcare, construction, and disaster
management. This systematic literature review presents a
structured analysis of recent research related to drone
technology and control systems. The review focuses on drone
architectures, control mechanisms, sensor integration,
artificial intelligence-based autonomy, and emerging trends
such as swarm intelligence. Various research papers published
in reputed journals and conferences are analyzed to identify
technological advancements, application areas, challenges,
and research gaps. The study highlights how modern control
systems, combined with machine learning and artificial
intelligence, have improved flight stability, navigation
accuracy, obstacle avoidance, and decision-making
capabilities of drones. However, issues related to battery life,
security, regulation, and reliable autonomous control still
remain open challenges. This review aims to provide a clear
understanding of the current state of drone control systems
and offers direction for future research in autonomous and
intelligent UAV systems.
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1. INTRODUCTION

Drones commonly referred to as Unmanned Aerial Vehicles
(UAVs), are aircraft systems that operate without an on-
board human pilot. Initially developed for military
surveillance and defence missions, drones are now widely
used in civilian sectors such as agriculture, logistics,
healthcare, construction, and environmental monitoring [1],
[3], [4]- The rapid growth of drone applications is driven by
advancements in lightweight materials, sensor technology,
embedded systems, and intelligent control algorithms [5],

[6].

Modern drones are no longer limited to manual or remote
operation. The integration of artificial intelligence (AI) and
machine learning (ML) has enabled autonomous navigation,
obstacle avoidance, and intelligent decision-making [2], [13],
[14]. Control systems play a critical role in ensuring flight
stability, trajectory tracking, and safe operation under

dynamic environmental conditions [17], [20]. This review
systematically examines existing literature to understand
the evolution of drone technology and control mechanisms.

2. DRONE ARCHITECTURE AND CLASSIFICATION

Drone systems consist of multiple hardware and software
components that work together to achieve stable and
controlled flight. The basic architecture includes the airframe,
propulsion system, sensors, flight controller, communication
modules, and payload [5], [6].

Drones are commonly classified based on their design and
operation:

e Fixed-wing drones, suitable for long-range missions
with higher endurance.

Rotary-wing drones (multi rotor/copters), preferred
for wvertical take-off, hovering, and precise
maneuvering [17].

Hybrid drones, combining features of both fixed-

wing and rotary-wing platforms [19].

Each configuration requires different control strategies to
manage lift, thrust, and stability effectively.

3. DRONE CONTROL SYSTEMS
3.1 Flight Control Mechanisms

Flight control systems are responsible for stabilizing the
drone and executing pilot or autonomous commands.
Traditional control approaches include Proportional-
Integral-Derivative (PID) controllers, which are widely used
due to their simplicity and effectiveness [17]. However, PID
controllers struggle in highly dynamic or wuncertain
environments.

Recentresearch focuses on adaptive and intelligent control
algorithms that can handle communication delays, sensor
noise, and incomplete information [20]. These methods
improve robustness and safety during autonomous flight.

3.2 Artificial Intelligence in Drone Control

Al-based control systems allow drones to perceive their
environment and make decisions without human
intervention. Machine learning and deep learning techniques
are used for path planning, object detection, and collision
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avoidance [2],[10], and [12]. Advanced vision-based systems
using convolutional neural networks (CNNs) and YOLO-
based models improve localization and mapping accuracy,
especially in complex indoor environments [24]. Al-driven
control significantly enhances drone autonomy and mission
reliability [14], [22]

3.3 Autonomous Navigation and Swarm Intelligence

Autonomous drones rely on simultaneous localization and
mapping (SLAM), sensor fusion, and real-time decision-
making [13]. Swarm intelligence enables multiple drones to
coordinate and perform collective tasks using decentralized
control strategies inspired by biological systems [28].Such
swarm-based control improves scalability, fault tolerance,
and operational efficiency, especially in surveillance, search-
and-rescue, and logistics applications [7], [15].

4. APPLICATIONS OF DRONE TECHNOLOGY.
4.1 Agriculture

Drones play a major role in precision agriculture by
monitoring crop health, detecting pests, and optimizing
irrigation [18], [25]. Multispectral and thermal sensors help
farmers make data-driven decisions, increasing yield and
reducing resource waste [3].

4.2 Logistics and Delivery

Drone-based delivery systems are gaining attention for last-
mile logistics. Optimized routing and coordination between
drones and trucks improve efficiency and reduce delivery
time [7], [15]. These systems require reliable control and
communication frameworks to ensure safety.

4.3 Surveillance and Monitoring

Drones are extensively used for surveillance, disaster
management, and environmental monitoring due to their
flexibility and cost-effectiveness [8], [9]. Al-based detection
systems enhance situational awareness and real-time
response [10].

4.4 Healthcare and Emergency Services

In healthcare, drones are used to deliver medical supplies
such as blood, vaccines, and emergency kits to remote areas
[4]. Autonomous navigation and reliable control are crucial
for safe operation in critical scenarios.

5. CHALLENGES AND RESEARCH GAPS

Despite significant advancements, several challenges
remain:

Limited battery life and endurance
Communication delays and security vulnerabilities
Regulatory and privacy concerns

Reliability of Al models under dynamic conditions
[16], [19], [20]

There is a need for lightweight security frameworks,
adaptive learning models, and standardized regulations to
ensure safe drone integration into shared airspace [21].

6. FUTURE DIRECTIONS

Future research in drone technology is expected to move
towards the development of fully autonomous drones that
can operate with minimal human intervention. Advanced
artificial intelligence techniques will play a key role in
designing adaptive flight control systems capable of handling
dynamic environments, uncertain communication conditions,
and unexpected obstacles. Another important research
direction is the development of secure Internet-of-Drones
(IoD) frameworks to ensure reliable communication, data
integrity, and protection against cyber threats in large-scale
drone networks [21], [22]. In addition, energy-efficient drone
designs and coordinated swarm operations are gaining
increasing attention to improve mission endurance,
scalability, and operational efficiency [26]. The combined
integration of artificial intelligence, edge computing, and
advanced sensing technologies is expected to significantly
enhance drone intelligence, real-time decision-making, and
overall system performance, enabling drones to support
more complex and critical applications in the future.

7. CONCLUSION

This systematic literature review presents a comprehensive

overview of drone technology and control systems. The
analysis highlights the critical role of Al and advanced
control algorithms in enabling autonomous and intelligent
drone operations. While drones have transformed multiple
industries, challenges related to energy efficiency, security,
and regulation still persist. Addressing these issues will be
essential for the large-scale deployment of safe and reliable
drone systems in the future.
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