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Drones- Characteristics & Development Needs 
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Abstract— Drones or ‘Unmanned Aerial Vehicles’ (UAVs) is an aircraft without a human pilot on board. Its Flight is either controlled 
autonomously by onboard computers or by remote control. This domain has seen rapid developments in recent years and there is more to 
come. The main characteristics of a drone depend upon its degree of autonomy and the endurance. A number of factors affect these 
characteristics. There is a crutial need for advancements in the filed of Drones and to keep up with these advancemets, changes in the 
rules and regulations are required. Various government agencies in different countries decide the rules and regulations for the use of 
drones in their respective jurisdrictions.  

Index Terms— Drones, Unmanned Aerial Vehicles, Autonomus Aircrafts, FAA, DGCA, Drone Autonomy, Drone Endurance  

——————————      —————————— 

1 INTRODUCTION                                                                     

RONES or the ‘Unmanned Aerial Vehicles’ (UAV) are 
aircrafts with no pilot on board. A pilot at ground can 
remotely control them. Drones have become an important 
addition to military’s operational environment. In addi-

tion to military purposes, today these drones are being used for 
various scientific, commercial and public purposes. Also ac-
cording to the ongoing trends, drones will become a regular 
part of life, used in research, transportation, law enforcement, 
surveillance and entertainment. Up until recently, most drones 
have been used for surveillance, reconnaissance, security, or in 
warfare [1]. Pilots on ground can control drones remotely or 
autonomously by systems built into vehicle; they provide an 
option for flight and exploration in places that might normally 
be too dangerous or difficult. Commercial use of drones be-
came a point of particular interest in 2014 after Amazon an-
nounced it’s plan for Amazon Prime Air, a service to deliver 
goods by drone- and several other companies have also an-
nounced similar plans [2]. 

The U.S. Federal Aviation Administration (FAA) however, 
currently bans the commercial use of drones without a waiver, 
though hobbyists in US can fly drones within certain re-
strictions by FAA (away from airports, under 400feets, and 
within the operator’s sight) [3]. India’s Directorate General of 
Civil Aviation (DGCA) also bans the commercial use of drones 
in India. The FAA and DGCA are framing guidelines for the 
commercial use of drones in their respective jurisdictions. As 
individuals and businesses wait for regulations to respond to 
new demand and interest, manufacturing of drones has in-
creased, with over 1500 different kinds of drones being manu-
factured with capabilities for multiple different endeavors [4]. 

2 CHARACTERISTICS 
 
2.1 Degree of Autonomy  
The early drones are no more sophisticated than a simple ra-
dio controlled aircraft being controlled by a human pilot at all 
times. More sophisticated versions may have built in control 
and/ or guidance systems to perform low level human pilot 
duties such as speed and flight path stabilization. From this 
perspective, most early drones are not autonomous at all. 
Compared to the manufacturing of drones’ flight hardware, 

the market for autonomy technology is fairly immature and 
underdeveloped [5]. Because of this, autonomy has been and 
may continue to be the bottleneck for future drone develop-
ments. 
 

Autonomy is commonly defined as the ability to make de-
cisions without human intervention. To that end, goal of au-
tonomy is to teach machines to be “smart” and act more like 
humans. The mode of technological development in the field 
of autonomy has mostly followed a bottom-up approach, and 
the practitioners in the field of control science have largely 
driven recent advances. Similarly, autonomy has been and 
probably will continue to be an extension of the controls field. 

 
Autonomy technology that will become important to future 

drones’ development falls under the following categories:  
1. Sensor Fusion- Combining information from different 

sensors for use on board vehicle. 
2. Communications- Handling communication and co-

ordination between multiple agents in the presence of 
incomplete and imperfect information. 

3. Motion Planning- Determining an optimal path for 
vehicle to go while meeting certain objectives and 
constraints, such as obstacles. 

4. Trajectory generation- Determining an optimal con-
trol manever to take to follow a given path or to go 
from one location to another. 

5. Co-operative tactics- Formulationg an optimal se-
quence and spatial distribution of activities btween 
agents in order to maximize chances of success in any 
given mission scenario.  

2.2 Drone Endurance 
All drones- commercial or recreational, military or civilian, 
have one thing in common: the need for power. Power to the 
engines, power to the computer brain, power to the cameras 
and systems: the drone requires power to do its job and 
transmit its input and output. Most drones by nature are wire-
less, and so must either generate their own power or draw 
from onboard battery. The maximum flight duration of drones 
varies widely. Internal combustion engine aircraft endurance 
depends strongly on the percentage of fuel burned as a frac-
tion of total weight of the drone. Here lies the weakness of the 
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drone: the time it can operate- its endurance. 
 
Many solutions for increased drone endurance have been 

forwarded, but each has drawbacks. Solar panel work poorly 
below clouds, batteries have limited lifetimes, internal com-
bustion engines are loud and unreliable, and “beaming” the 
power to drone via lasers requires line of sight to a base. 
However fuel-cell technology has advanced to a point where it 
can address many unmanned system requirements, without 
the noise, weight, and reliability issues of a combustion en-
gine. The U.S. Navy’s Ion Tiger can fly for over 24 hours. 

3 NEED OF DEVELOPMENT AND CONCERNS  

Need of development in any field is always welcomed for its 
betterment. Same is in the filed of drones. With betterment in 
the field we could improve a variety of things, such as: 

1. Drones could help improve outreach efforts, deliver-
ing resources to the geographically isolated or home-
bound, providing deposit collections to areas affected 
by disasters [6]. 

2. They could help improve Internet access in unre-
servedareas. Google has included drones along with 
balloons and low orbit satellites as possible means of 
providing Internet access, especially in remote places 
[7]. 

3. As drones will provide new opportunities for content 
creation and research, users may expect drones to be 
part of the technology resources available from librar-
ies. Aditionally, video or survey content produced by 
drones may become content collected and managed 
by libraries.  

 
Even as drones open opportunities for creativity, research, and 
production, they also raise concerns for privacy and safety. 
Those concerns for safety are especially apparent in regions 
where drones are used for surveillance and warfare, where 
people live unaware if drones are used for surveillance or as 
part of an offensive [4]. Privacy concerns may only increase as 
drones become smarter and more autonomous, through the 
improvement on onboard systems, and smaller and cheaper, 
allowing them to proliferate through society and escape notice 
as they enter smaller space [8]. 

 
These are the reasons that the FAA and the DGCA have 

banned the use of drones commercially for the time being, as 
they make rules and regulations that can overcome these 
problems. Along with these government agencies, various 
researchers are also continuously developing countermeasures 
to overcome the security problems that arise with the use of 
drones. Latest entry in the list of the countermeasures is by 
South Korea [9]. A research project by the Korea Advanced 
Institute of Science and Technology (KAIST) uses sound to 
disable the internal gyroscopes that balance drones. The sound 
targets Micro-Electro-Mechanical Systems (MEMS) gyro-
scopes, the tiny sensors used by the drones to stay level in 
flight. The researchers found that if enough deliberate, hostile 

external vibration could disturb the smooth flight of the drone. 
It turns out that the resonant frequencies, or sounds that vi-
brate at the same frequencies as the targeted object, of many of 
the gyroscopes used in small drones are within audible range 
and can effect the drones. There are various other defenses on 
hand already being used by the military. 

4 GOVERNING BODIES AND REGULATIONS 
Currently the various governing bodies like FAA and DGCA 
have banned the commercial use of drones. Although the FAA 
does make exceptions for hobbyists where the drone stays in 
sight of human operator. Over the past several years, a grow-
ing number of people and organizations have found a way to 
get around the ban on commercial use by setting up a non-
profit organization or by classifying themselves as hobbyists. 
This way they can operate their drones in a non-commercial 
way and collect payments as donations. The FAA has divided 
the use of drones into three major categories as follows: Gov-
ernmental, Non-Governmental, and Hobby. 

4.1 Summary of rules of FAA on use of drones [10] 
1. Unmanned aircraft must weigh less than 25kg. 
2. The aircraft must remain within visual line-of-sight of 

the operator at all times. 
3. Daylight only operations are to be conducted. 
4. Maximum air speed of 100mph. 
5. Maximum altitude of 500 feet above ground level. 
6. Requires preflight inspection by the operator. 
7. No careless or reckless operations. 
8. The operator must be at least 17 years of age. 
9. Pilot of the drone would be considered as operator and 

would require to pass an initial aeronautical knowledge 
test at an FAA approved test centre. 

4.2 DGCA (India) 
In 2014, DGCA banned the use of drones across the country 
irrespective of anything [11]. According to the circular: UAV 
has large number of civil applications. However, its use be-
sides being a safety issue, also poses security threat. The air-
space over cities in India has a high density on manned air 
traffic. Due to lack of regulation, operating standards and un-
certainty of technology, UAV pose threat for air collision and 
accidents. The civil operation of UAV will require approval 
from the Air Navigation Service provider, Defense, Ministry 
of Home Affairs and DGCA. 

DGCA is in the process of formulating the regulations for 
certification and operations use of UAV in the Indian Civil 
Airspace [12]. Till such regulations are issued, no non-
government agency, organization, or an individual can launch 
a UAV in Indian Civil Airspace legally. 

Across the world, rules for drone are either published or 
under process. The base of these rules will be similar to that of 
FAA’s rules. 

5      CONCLUSION 
In this study, an outline of basics of drones is presented. The 
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various characteristics, the need of development and the rules 
and regulations, which guide the use of drones, are briefly 
shown. The intended audience is the researchers new to this 
domain. With this study, new researchers will be able to 
quickly get acquainted with characteristics of drones and the 
trends in the field.  
Most technologies currently embedded in our daily lives fol-
lowed a specific pattern of evolution. First phase is the concep-
tualization. Second phase consists of development of core and 
supporting technologies. Technology acceptance among com-
mon population is the next step. Finally, the technology phas-
es out as it is replaced by newer technologies. A similar evolu-
tion is being observed in the drones’ domain. Currently, it can 
be said that the drones’ domain is between the phases of tech-
nology development and technology acceptance. 
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