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Abstract: This research paper delves into the comparative advantages of FPV (First Person View) RC (Remote Control) planes
over FPV drones across various fields of application. In recent years, both FPV RC planes and drones have emergedas
indispensable tools in industries ranging from agriculture and surveillance to photography and mapping. However, there
remains a need to analyse and understand the nuanced differ- ences between these aerial platforms to make informed decisions
regarding their deployment in specific contexts. Drawing upona comprehensive review of literature and empirical evidence,
this paper explores how FPV RC planes outperform FPV drones in several key areas. These include endurance, stability, long-
range capabilities, and payload capacity. Additionally, the study investigates the suitability of FPV RC planes for taskssuch as
long-distance surveillance, aerial mapping, agricultural monitoring, and cinematic aerial photography. Through a com- parative
analysis of the performance characteristics and practical considerations of FPV RC planes and drones, this paper aimsto
provide valuable insights for practitioners, researchers, and decision-makers in various industries. By understanding the unique
strengths of FPV RC planes, stakeholders can optimise their use of aerial platforms to achieve superior outcomes in their
respective fields of application.

Index Terms: FPV(First Person View), RC(Remote Control), Agriculture, Surveillance, Photography, Mapping.

L. INTRODUCTION
In recent years, the advent of unmanned aerial vehicles (UAVS) equipped with First Person View (FPV) technology has
revolutionized various industries, offering new opportuni- ties for enhanced efficiency, productivity, and data collection. Among
these aerial platforms, FPVV RC (Remote Control) planes and FPV drones have emerged as prominent tools with diverse
applications in fields such as agriculture, surveillance, mapping, and photography. While both FPV RC planes and drones share
similarities in their capabilities, there exists a need to critically evaluate their respective advantages and limitations to inform
decision-making in selecting the most suitable platform for specific tasks.
This research paper aims to explore and compare the advantages of FPV RC planes over FPV drones across multiple fields of
application. By examining key performance metrics, operational considerations, and practical use cases, this study seeks to provide
valuable insights into the unique strengths of FPV RC planes and their potential to outperform drones in certain contexts. Through a
comprehensive review of existing literature, empirical evidence, and case studies, this paper aimsto contribute to a deeper
understanding of the capabilitiesand limitations of FPV RC planes relative to drones, thus aiding stakeholders in making
informed decisions regarding the deployment of aerial platforms in diverse industries.
The introduction sets the stage for the research paper by highlighting the significance of FPV technology in modern aerial
applications and articulating the specific focus of the study on comparing FPV RC planes and drones. It outlinesthe objectives,
scope, and structure of the paper, providinga roadmap for the subsequent sections that delve into thecomparative analysis and
exploration of FPV RC planes acrossvarious fields of application.

1. LITERATURE REVIEW
A. Comparative Analysis of FPV RC Planes and Drones in Agricultural Monitoring
Smith et al. conducted a comparative analysis of FPV RC planes and drones specifically in the context of agriculturalmonitoring.
The study investigated the performance of both aerial platforms in tasks such as crop monitoring, pest detec- tion, and irrigation
management. Through field experiments and data analysis, the authors assessed factors including flight endurance, stability in
windy conditions, and the quality of data collected. The research [1] [5] highlighted the advantagesof FPV RC planes over drones in
terms of longer flight times and larger payload capacities, making them better suited for comprehensive agricultural surveys over
large fields.
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B. Advantages of FPV RC Planes for Long-Range Surveil- lance: A Case Study in Wildlife Tracking.

Garcia et al. investigated the advantages of FPV RC planes over drones for long-range surveillance applications, focusing
specifically on wildlife tracking. The study in- volved field observations and tracking experiments in various natural habitats to
compare the performance of FPV RC planes and drones in tracking and monitoring wildlife move- ments.Through their research,
the authors found that FPV RC planes exhibited superior endurance and stability compared to drones, enabling longer surveillance
missions and more precisetracking of elusive wildlife species. Additionally, the fixed- wing design of FPV RC planes allowed for
smoother flight trajectories and reduced disturbances to the natural environ- ment, making them ideal for wildlife research and
conservation efforts.This [2]study sheds light on the effectiveness of FPV RC planes in wildlife tracking and long-range
surveillance, providing valuable insights for ecologists, wildlife biologists, and conservationists seeking to utilize aerial platforms
formonitoring and studying wildlife populations.

C. Performance Evaluation of FPV RC Planes and Drones forAerial Mapping and Surveying.

Wang et al. conducted a comprehensive performance evaluation of FPV RC planes and drones for aerial mapping and surveying
applications. The study aimed to assess the ca- pabilities of both aerial platforms in capturing high-resolution imagery, generating
3D models, and conducting topographic surveys. Through a series of experiments and data analysis,the authors compared factors
such as flight endurance, image resolution, and accuracy of survey data obtained by FPV RC planes and drones. They found that
FPV RC planes demonstrated advantages in terms of longer flight times, larger coverage areas, and higher-quality imagery
comparedto drones. Additionally, the study highlighted the stabilityand precision of FPV RC planes in maintaining consistent
flight paths, resulting in more accurate mapping and surveyingresults. This [3]research contributes valuable insights to the field of
geoscience and remote sensing, providing guidance forprofessionals in areas such as urban planning, environmental monitoring, and
infrastructure development who rely on aerialmapping and surveying techniques for their projects.

D. Comparing FPV RC Planes and Drones for CinematicAerial Photography: A Practical Assessment.

Chen et al. conducted a practical assessment comparing FPV RC planes and drones for cinematic aerial photography. The study
aimed to evaluate the suitability of both aerial platforms for capturing high-quality aerial footage for visual communication and
image representation purposes. Througha series of field tests and qualitative analysis, the authorscompared the performance of
FPV RC planes and drones in terms of image stability, camera control, and overall cinematic quality. They found that FPVV RC
planes offered advantages in terms of smoother flight trajectories, reduced vibrations, and more precise camera movements
compared to drones. Addi- tionally, the fixed-wing design of FPV RC planes allowed for longer flight times and greater endurance,
enabling extended filming sessions without the need for frequent battery changes. This [4]research provides valuable insights for
professionals inthe fields of film making, advertising, and visual communica- tion who rely on aerial photography for creative
projects. By understanding the strengths and limitations of FPV RC planes and drones in cinematic aerial photography, practitioners
can make informed decisions regarding the selection of the most suitable aerial platform for their specific filming requirements.

E. Cost-Benefit Analysis of FPV RC Planes and Drones in Precision Agriculture.

Kumar et al. conducted a cost-benefit analysis of FPV RC planes and drones in precision agriculture applications. The study aimed
to assess the economic viability and returnon investment associated with the adoption of both aerial platforms for agricultural
monitoring, crop management, and precision farming practices. Through a combination of field experiments, data analysis, and
economic modeling, the au- thors compared the upfront costs, operational expenses, and potential financial benefits associated with
using FPV RCplanes and drones in precision agriculture. They found that while FPV drones offer advantages in terms of maneuver-
ability and versatility, FPV RC planes demonstrate superior cost-effectiveness and efficiency, particularly for large-scale
agricultural surveys and monitoring tasks. The longer flight times and larger coverage areas of FPV RC planes result in re-duced
operational costs and higher returns on investment over time. This [5]research provides valuable insights for farmers, agricultural
policymakers, and industry stakeholders seeking toleverage aerial platforms for precision agriculture applications. By understanding
the economic implications of adopting FPV RC planes versus drones, decision-makers can make informed choices regarding the
allocation of resources and investmentin aerial technology for agricultural development.

1. METHODOLOGY
In this section, we describe the methodology employed to conduct the comparative analysis of FPV RC planes and FPV drones
in various real-life applications.

©NRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 2827



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue IV Apr 2024- Available at www.ijraset.com

The methodol- ogy encompasses the selection of research platforms, training procedures, data collection methods, and analysis
techniques utilized in the study.

A. Selection of Research Platforms

Two types of aerial platforms were chosen for comparison: Fixed-wing FPV RC planes shown in Figure 1 and Multi-rotor FPV
drones shown in Figure 2.The fixed-wing FPV RC planeswere selected for their suitability in tasks requiring longer flight
endurance and stability, such as long-range surveillance and mapping.Multi-rotor FPV drones were chosen for their agility and
versatility, particularly in close-range operations such as crop monitoring and aerial photography.
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Fig. 1. Rc plane diagram
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Fig. 2. Rc plane drone

B. Training Procedures

1) Operators underwent comprehensive training sessions to familiarize themselves with the operation and handlingof both FPV
RC planes and drones. In these sessions the operator was training on flight simulators Fms simulator and Picasim for RC plane,
free rider for RC quad copter. The training curriculum included theoretical instruction on aerodynamics, flight principles, and
FPV system op- eration, supplemented by practical exercises using flight simulators. Practical training sessions were
conducted in controlled environments to simulate real-world flight scenarios and to develop proficiency in takeoff, landing,
navigation, and maneuvering techniques.
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2) The time required to learn to operate FPV drones and FPV planes on a simulator can vary depending on severalfactors such as
prior experience, simulation environment (in these cases Fms simulator, Picasim and Free rider), training curriculum (mission-
oriented learning in simu- lators), practice sessions, progression (after the basicsare clear trying different flight mode,
environment and weather conditions). .

3) FPV drones typically have a higher learning curve than FPV planes due to their multi-rotor design, which re- quires mastering
complex control inputs for stable flight.

4) Additionally, drones demand precise throttle and pitch control, along with coordination for maneuvers, making their operation
more challenging for beginners compared to the simpler aerodynamics of FPV planes.

C. Design and Fabrication of Fixed-wing FPV RC Plane and FPV RC quad copter

1) The fixed-wing FPV RC planes were designed and fab- ricated according to specifications suitable for surveil- lance,
agricultural monitoring and mapping. The design included considerations for aerodynamics, stability, and payload capacity to
optimize performance in real-world applications. In this case we are building FT-spear (de- signed by Flite Test community).

2) The FT Spear, a versatile flying wing design from Flite Test, embodies simplicity and versatility in the world of radio-controlled
aircraft. With its sleek lines and efficientaerodynamics, the Spear offers both beginner and expe- rienced pilots an exhilarating
flight experience.

3) The FT Spear is constructed using lightweight, durable materials such as foam board or EPP foam. The build pro-cess involves
cutting and assembling the wing sections, fuselage, and control surfaces according to the provided plans or kit instructions.
Components required include a brushless motor, ESC(electronic speed controller), servos, receiver, transmitter, battery, and
propeller. Minimal toolsare needed for assembly, making it accessible to hobbyistsof all skill levels. (DI'Y Rc airplane kit can be
purchased, In case from vortex-rc). DIY kit and build is displayed in figure 3 and figure 4 respectively. The quad copter was
assembled using build displayed in figure 5.

Fig. 4. FT-Spear RC plane Build
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D. Real-Life Flight Experience

Following simulator training, operators gained real-life flight experience with both the fixed-wing FPV RC planes andthe multi-
rotor FPV drones. Flight sessions were conductedin various environments, including fields, orchards, and crop plots, to simulate
real-world conditions. Operators practiced takeoff, landing, navigation, and maneuvering techniques with each aerial platform to
assess their performance in Agricul- tural, long-range surveillance, Aerial mapping, Aerial photog- raphy.

E. Data Collection and Performance Evaluation

In assessing the performance of FPV planes versus FPV drones in agricultural, long-range surveillance, aerial mapping,and aerial

photography, data collection and performance evalu-ation play pivotal roles. Here’s how FPV planes excel in theseaspects:

1) Agricultural Monitoring::

e FPV planes offer longer flight endurance and larger payload capacities compared to drones, enabling extended surveillance
missions over vast agriculturalareas.

e The stability and efficiency of FPV planes make them ideal for capturing high-resolution imagery and conducting crop
monitoring tasks with precision andconsistency.

2) Long-Range Surveillance:

e FPV planes demonstrate superior endurance and range, allowing for extended surveillance missions over remote or expansive
areas.

e With their fixed-wing design and efficient aerody- namics, FPV planes can cover larger distances more efficiently than drones,
making them suitable for long-range surveillance tasks..

3) Aerial Mapping:

e FPV planes are well-suited for aerial mapping appli- cations due to their stability, endurance, and abilityto carry specialized
mapping equipment.

o The longer flight times and larger coverage areas of FPV planes enable more comprehensive and efficient mapping of
agricultural landscapes, terrain, and in- frastructure.

4) Aerial Photography:

e FPV planes offer advantages in aerial photography applications due to their stability, smooth flight characteristics, and ability
to carry gimbal-stabilized cameras.

e The longer flight times and larger payload capacitiesof FPV planes allow for extended photography ses- sions and the capture
of high-quality imagery from various altitudes and perspectives.

F. Comparative Analysis:
The collected data was analyzed to compare the perfor- mance of the fixed-wing FPV RC planes and the multi-rotor FPV
drones:
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1) Overall, while both FPV drones and FPV planes offer unique challenges and learning experiences, the multi- rotor design and
complex flight characteristics of drones often result in a longer learning curve for beginners compared to the simpler and more
stable flight dynamics of FPV planes. Given below is graph in fig 6 for learningtime of Fpv Plane (In this case FT-spear) vs
Fpv Drone (Quad copter). The skill level is measured on a scalefrom 1 to 10, with 1 representing a beginner level and
10 representing an expert level. The skill level for FPV drones generally increases faster compared to FPV RC planes,
indicating a steeper learning curve for drone operation.

Skill Level

Time in hour

Fig. 6. Learning graph of Fpv Plane Vs Fpv Drone

2) The cost difference between a quad copter and a fixed- wing aircraft (in this case the FT Spear) can be attributed to several
factors:

e Complexity of Components: Quad copters typicallyrequire more components than fixed-wing aircraft. This includes multiple
motors, electronic speed con- trollers (ESCs), and propellers, all of which con-tribute to the overall cost.

e Flight Controller: Quad copters require a more advanced flight controller to manage the stabilizationand flight dynamics of the
multi-rotor configuration.These flight controllers tend to be more sophisticatedand can therefore be more expensive compared
to those used in fixed-wing aircraft.

e FPV Equipment: Both quad copters and fixed-wingaircraft require FPV (First Person View) equipment for remote piloting, but
quad copters may require ad-ditional equipment such as a gimbals for stabilizing the camera. This can add to the overall cost.

e Maneuverability and Agility: Quad copters are known for their agility and ability to perform com- plex maneuvers, which may
require higher-quality components and more advanced technology, con-tributing to the higher cost.

e Battery Requirements: Quad copters generally haveshorter flight times compared to fixed-wing aircraft, which means they may
require additional batteries for longer flight sessions. The cost of multiple bat- teries can increase the overall cost of
ownership.

e Cost comparison: Overall, while quad copters of- fer unique capabilities and versatility, their multi- rotor design and higher
component requirements contribute to their higher cost compared to fixed- wing aircraft like the FT Spear. Total Cost for FPV
Quad copter: Approximately 443 - 1600 USD(variesbased on component quality and features). Total Costfor FT Spear Fixed-
Wing Aircraft: Approximately 215 - 1045 USD(varies based on component quality and features). The cost of quad copter and
FT spear used in research are 443 USD(37000 INR approx.) and 215 dollars(18000 INR approx.).Note-This data may vary.

3) Radio-controlled (RC) planes have higher payload capac-ities and endurance

o Fixed-Wing Design: RC planes utilize a fixed-wing design, which allows for more efficient lift gener- ation compared to multi-
rotor drones. The wings of an RC plane generate lift through aerodynamic principles, enabling them to carry heavier payloads
while maintaining stability and control.

o Aerodynamic Efficiency: RC planes are designed for aerodynamic efficiency, with streamlined fuse- lages and wing shapes that
minimize drag and maxi- mize lift. This efficiency allows RC planes to achievehigher speeds and fly longer distances on the
same amount of power compared to multi-rotor drones.

e Larger Wing Surface Area: RC planes typically have larger wing spans and surface areas compared to multi-rotor drones. The
larger wing surface area provides more lift-generating capability, allowing RC planes to carry heavier payloads without
sacrificing stability or flight performance.

e Flight Configuration: RC planes can utilize various flight configurations, such as gliders, trainers, and aerobatic models, each
optimized for specific flight characteristics and payload capacities. This versatil- ity allows RC planes to adapt to different
payload requirements and mission objectives.
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4) (FPV) planes typically have longer battery time:

e Low Power Consumption: FPV planes require less power to maintain stable flight compared to multi- rotor drones. Once they
reach cruising altitude, FPV planes can glide or use minimal throttle input toremain airborne, conserving battery power.

e Large Battery Capacity: FPV planes can accom- modate larger batteries due to their spacious fuselageand wing designs. These
larger batteries have higher energy capacities, allowing FPV planes to fly for ex-tended durations without needing to land for
battery changes.

e Glider Capabilities: Some FPV planes are designedwith glider capabilities, allowing them to utilize thermals and updrafts to
extend their flight times. Glider FPV pilots can take advantage of natural air currents to conserve battery power and achieve
longer flight duration’s.

e With a 1500mAh battery, a quadcopter typically has a flight time ranging from 15 to 20 minutes, Withthe same 1500mAh
battery, a fixed-wing aircraft (in this case FT spear) generally has longer flight times compared to a quadcopter, ranging from
20 minutes 45 minutes.fixed-wing aircraft generally offer longerflight times due to their more efficient aerodynamicsand flight
characteristics.

G. Limitations and Ethical Considerations

Limitations of the study include the expertise and expe- rience of operators, weather conditions (currently summer season) during

flight sessions, and variations in equipment performance (components over heating or signal interference). Ethical considerations

were addressed to ensure compliance with local regulations and safety guidelines, minimizing risks to personnel, property, and the
environment during flight operations.
V. CONCLUSION
In conclusion, the comparison between FPV planes anddrones across diverse domains has highlighted the unique strengths and
applications of each platform. Throughout this study, we have explored the performance, capabilities, and suitability of FPV planes
and drones in agriculture, surveil- lance, mapping, and photography. FPV planes have showcased superior endurance, range, and
efficiency, making them ideal for large-scale area mapping, long-distance surveillance, and extended flight missions. With their
fixed-wing design and glider capabilities, FPV planes can cover vast expanses of landin a single flight, capturing high-resolution
imagery and col- lecting valuable data for planning and analysis. Furthermore, their ability to glide and soar on thermals enables
them to stay aloft for extended periods, maximizing operational efficiency and reducing the need for frequent battery changes.

Further research and innovation are needed to enhance the capabilitiesand integration of FPV technology across diverse domains.

This includes advancements in sensor technology, autonomousflight systems, data analytics, and regulatory frameworks to address

technical challenges, regulatory issues, and ethical considerations. By leveraging the unique capabilities of both FPV planes and

drones and integrating them into diverse applications, we can unlock new opportunities for innovation, efficiency, and sustainability
across various industries and domains.
V. FUTURE SCOPE

1)  Advanced Sensor Integration: Integrating advanced sensors such as multi spectral, LiDAR, and thermal cameras for enhanced
data collection in various fields including agriculture, environmental monitoring, and in- frastructure inspection.

2)  Autonomous Operations: Developing autonomous flight systems that enable FPV planes to conduct missions with minimal
human intervention, leading to increased effi- ciency and scalability in applications such as surveillance,mapping, and search-
and-rescue.

3) Long-Range Exploration: Expanding the capabilities of FPV planes for long-range exploration missions, in- cluding aerial
surveys of remote or inaccessible areas, wildlife monitoring, and scientific research in challengingenvironments.

4) Extreme Environment Adaptation: Enhancing the dura- bility and performance of FPV planes to operate in extreme
environmental conditions such as high winds, ex-treme temperatures, and rugged terrain, enabling applica-tions in disaster
response, exploration, and environmentalmonitoring.

5) Integration with Emerging Technologies: Exploring theintegration of emerging technologies such as artificial in-telligence,
edge computing, and wireless communication networks to enhance the capabilities and functionality of FPV planes in various
applications.

6) Collaborative Research Initiatives: Encouraging col- laboration between researchers, industry stakeholders, and regulatory
agencies to address technical challenges, regulatory issues, and ethical considerations related to theuse of FPV planes, leading
to the development of best practices and standards for safe and responsible operation.
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The future of FPV planes is promising, with opportunities for innovation and advancement in various fields ranging from aerial
photography and videography to scientific research and environmental monitoring. Continued research and develop- ment efforts
will drive the evolution of FPV technology, unlocking new capabilities and applications that benefit societyand the environment.
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