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Abstract -This research explores the classification and diverse practical applications of 

Unmanned Aerial Vehicles (UAVs) in contemporary settings. The paper categorizes UAVs into 

fixed-wing, rotary-wing, and hybrid models, providing a comparative analysis of their specific 

functional advantages such as flight endurance, maneuverability, and vertical takeoff capabilities. 

The study highlights how technological advancements, including 5G networks, Flying Ad-Hoc 

Networks (FANETs), and AI-coordinated swarms, have revolutionized aerial operations by enabling 

high-speed, low-latency communication and complex mission planning. Key application sectors—

encompassing military reconnaissance, precision agriculture, search and rescue, and delivery 

services—are detailed to showcase the UAV’s transformative impact on society and modern smart 

city infrastructures. Finally, the paper discusses future trends focusing on sustainable energy solutions 

like hydrogen fuel cells and solar power, while addressing critical challenges in privacy, security, and 

regulatory frameworks. 

Keywords: UAV, fixed-wing, rotary-wing, FANETs, 5G, precision agriculture, artificial 

intelligence, hydrogen fuel cells, smart city. 

Annotatsiya- Ushbu tadqiqot ishi uchuvchisiz uchish apparatlari (UAV) turlarining tasnifi va 

ularning zamonaviy sohalardagi amaliy tatbiqini o‘rganishga bag‘ishlangan. Hujjatda UAVlarning 

asosiy turlari: uzoq masofaga parvoz qilishga mo‘ljallangan qo‘zg‘almas qanotli (fixed-wing), 

yuqori manevrchanlikka ega rotorli (rotary-wing) va har ikki tur afzalliklarini birlashtirgan gibrid 

modellarining texnik-funksional xususiyatlari qiyosiy tahlil qilingan. Shuningdek, 5G tarmoqlari, 

Flying Ad-Hoc Networks (FANETs) va sun’iy intellektga asoslangan "to‘da" (swarm) tizimlari kabi 

texnologik yutuqlarning UAV imkoniyatlarini kengaytirishdagi o‘rni ko‘rib chiqilgan. Tadqiqotda 

harbiy, aniq dehqonchilik (precision agriculture), qidiruv-qutqaruv va yetkazib berish xizmatlari kabi 

muhim sektorlarda UAVlarning o‘rni tahlil qilinib, ularning jamiyatga va kelajakdagi "aqlli 
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shahar" infratuzilmasiga ta’siri baholangan. Kelajakdagi asosiy tendensiyalar sifatida vodorod 

yonilg‘isi va quyosh energiyasi kabi ekologik barqaror texnologiyalar, shuningdek, maxfiylik va 

xavfsizlik muammolarini bartaraf etish masalalari ko‘rsatilgan. 

Kalit so‘zlar: UAV, fixed-wing, rotary-wing, FANETs, 5G, aniq dehqonchilik, sun’iy 

intellekt, vodorod yonilg‘isi, aqlli shahar. 

Introduction 

Advancements in wireless communication and network technologies have catalyzed the 

development and deployment of unmanned aerial vehicles (UAVs) across diverse fields. The 

evolution from basic remote-controlled aircraft to sophisticated UAV networks highlights the 

increasing reliance on these aerial systems for tasks ranging from surveillance to data collection. The 

emergence of Flying Ad-Hoc Networks (FANETs) exemplifies this trend, wherein multiple UAVs 

collaboratively process information to optimize operational outcomes, reflecting significant progress 

in network architecture and mobility models [1]. Concurrently, the advent of 5G networks has 

revolutionized UAV capabilities by enabling high-speed, low-latency communication over extensive 

distances without reliance on line-of-sight connections [2]. These technological improvements have 

expanded UAV applications, allowing real-time video streaming and teleoperation, which enhance 

their effectiveness in civilian, military, and commercial domains. This essay aims to explore the 

various types of UAVs, emphasizing their technological adaptations and practical implementations 

in contemporary settings. 

Overview of Unmanned Aerial Vehicles (UAVs) and their significance in modern technology: 

Advancements in technology have increasingly enabled the integration of Unmanned Aerial 

Vehicles (UAVs) across diverse sectors, transforming traditional practices by offering enhanced 

precision and efficiency. Initially utilized in military contexts, UAVs have rapidly permeated civilian 

domains such as agriculture, environmental monitoring, and logistics due to their versatility and cost-

effectiveness. In modern agriculture, for instance, UAVs facilitate precise spraying of agrochemicals, 

reducing waste and environmental impact while improving crop protection and yield. This capability 

stems from drones’ ability to execute targeted applications with minimal human intervention, 

increasing safety and productivity [3]. Furthermore, UAVs play a pivotal role in precision farming, 

where real-time data collection through aerial imaging aids in early identification of plant stress and 

optimization of resource use. Such applications significantly contribute to sustainable agricultural 

practices and food security, showcasing UAVs’ critical influence in addressing contemporary global 

challenges [4]. 

Types of Unmanned Aerial Vehicles: 

Advancements in technology have diversified unmanned aerial vehicles (UAVs) into several 

distinct types, each designed for specific operational environments and applications. Fixed-wing 
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UAVs, known for their long endurance and efficiency, are commonly employed in large-area 

surveillance and mapping. In contrast, rotary-wing UAVs, such as quadcopters, offer superior 

maneuverability and vertical takeoff capabilities, making them ideal for inspection and close-range 

monitoring tasks. Hybrid models are also emerging, combining the endurance of fixed-wing with the 

flexibility of rotary-wing designs. Recent developments have focused on UAV swarms, which 

leverage artificial intelligence to coordinate multiple units in complex environments, enhancing their 

collective efficiency in tasks ranging from disaster management to military reconnaissance [5]. 

Moreover, the push for environmentally sustainable aviation technologies is influencing UAV design, 

with hydrogen fuel cells gaining attention as a clean power source to reduce emissions in aerial 

operations, reflecting a broader industry trend towards green innovations [6]. 

Classification of UAVs based on design and functionality: 

Advancements in unmanned aerial vehicle (UAV) technology have led to diverse designs 

tailored to specific operational needs, highlighting the importance of understanding their classification 

based on design and functionality. Predominantly, UAVs fall into three main categories: fixed-wing, 

rotary-wing, and hybrid models. Fixed-wing UAVs offer extended flight endurance and efficient 

long-distance travel, making them ideal for applications such as mapping and surveillance. Rotary-

wing UAVs, including quadcopters, provide superior maneuverability and the ability to hover, which 

benefits tasks requiring stationary observation or precise positioning. Hybrid UAVs attempt to 

combine the advantages of both fixed and rotary wings by enabling vertical takeoff and landing 

alongside longer-range flight capabilities, making them versatile in complex environments. This 

classification is essential for optimizing UAV selection across various sectors, including integrated 

sensing and communication applications, which demand tailored UAV performance to meet stringent 

operational constraints like size, weight, and power considerations [7] [8]. 

Applications of Unmanned Aerial Vehicles: 

Advancements in unmanned aerial vehicle technology have significantly expanded their 

practical utility across diverse fields, addressing challenges that are difficult or hazardous for humans. 

For instance, tethered UAVs have emerged as innovative solutions for extended missions requiring 

continuous power supply, enabling long-duration surveillance and load transportation without the 

constraints of finite battery life. Such tethered systems often employ multirotor designs and 

incorporate advanced control schemes like Proportional–Integral–Derivative (PID) control to 

maintain stability and operational efficiency [9]. Additionally, UAVs play a crucial role in search and 

rescue operations by accessing remote or dangerous environments, facilitating real-time site 

monitoring, target localization, and complex mission planning through integrated sensors. These 

applications enhance situational awareness and operational success rates, demonstrating UAVs’ 

capacity to improve safety and effectiveness in emergency scenarios [10]. Collectively, these 
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advancements underscore how the specialized design and application of UAVs directly influence 

their capabilities across various critical sectors. 

Utilization of UAVs in various sectors: 

Advancements in technology have significantly expanded the practical applications of 

unmanned aerial vehicles (UAVs) across diverse sectors, enhancing operational efficiency and 

decision-making. In military settings, UAVs provide strategic advantages through reconnaissance, 

target acquisition, and even active combat roles, all while minimizing risks to personnel. 

Agricultural industries increasingly rely on UAVs for precision farming by conducting crop 

monitoring, soil analysis, and pest detection, which optimize yields and reduce resource waste. 

Surveillance applications benefit from UAVs’ ability to access remote or hazardous areas, facilitating 

real-time data collection for security, disaster management, and environmental monitoring. 

Additionally, delivery services are being transformed by UAVs, which offer rapid and cost-effective 

transportation of goods, especially in urban or geographically challenging locations. These 

multifaceted applications increasingly integrate artificial intelligence and edge computing to enhance 

autonomy, real-time analysis, and communication efficiency, underscoring the UAV’s 

interdisciplinary nature and its ongoing evolution in both civilian and military domains [11] [12]. 

Conclusion 

Advancements in unmanned aerial vehicle technology have significantly expanded the 

capabilities and applications of UAVs across various sectors. The integration of innovative energy 

systems, such as composite and solar-powered UAVs, demonstrates a promising direction towards 

enhancing endurance and operational efficiency, which is fundamental for broader implementation in 

diverse environments [13]. Moreover, the role of UAVs in smart city infrastructures exemplifies their 

potential to revolutionize urban management by enabling real-time data collection and analysis, 

facilitating improved traffic control, surveillance, and emergency response [14]. Despite these 

developments, challenges related to energy management, security, and privacy remain critical areas 

for ongoing research and technological refinement. Future efforts must address these obstacles to fully 

harness UAVs’ potential and ensure sustainable, secure deployment. Overall, the evolving landscape 

of UAV technologies and applications underscores their transformative impact on contemporary and 

future aerospace and urban systems [13][14]. 
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