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Abstract— A Drone can achieve vertical flight in a stable 

manner and be used to monitor or collect data in a specific 

region such as loading a mass. Technological advances have 

reduced the cost and increase the performance of the low 

power microcontrollers that allowed the general public to 

develop their own Drone. The goal of this project is to build, 

modify, and improve an existing Drone kit to obtain stable 

flight, gather and store GPS data, and perform auto 

commands, such as auto-landing. The project used an 

Aeroquad Drone kit that included a frame, motors, electronic 

speed controllers, Arduino Mega development board, and 

sensor boards and used with the provided Aeroquad software. 

Batteries, a transmitter, a receiver were interfaced with the 

kit. The aeroquad software was modified to properly interface 

the components with the Drone kit. Individual components 

were tested and verified to work properly. Calibration and 

tuning of the PID controller was done to obtain proper 

stabilization on each axis using custom PID test benches. 

Currently, the Drone can properly stabilize itself, determine 

its GPS location, and store and log data. Most of the goals in 

this project have been achieved, resulting in a stable and 

maneuverable Drone.  
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I. INTRODUCTION 

A Drone or Drone is a Vehicle have large potential for 

performing tasks that are dangerous or very costly for 

humans. Examples are the inspection of high structures, 

humanitarian purposes or search-and-rescue missions. One 

specific type of Drone is becoming increasingly more popular 

lately: the Drone. When visiting large events or parties, 

professional Drones can be seen that are used to capture video 

for promotional or surveillance purposes. 

 
There is no physical contact between the 

surroundings and the quad copter and no cooperation between 

the Drones The combined load capacity of a group of quad 

copters can be used to deliver medicine in remote areas. This 

bachelor thesis focuses on the use of a commercially available 

Drone platform, the. Drone, to perform a task that requires 

physical collaboration and interaction: moving a mass. In this 

way a clear interaction between the Drones and their 

surroundings is present. Starting off with position control, 

additional controller logic can be implemented to counteract 

the forces imposed by a mass connected to the Drone. The 

choice is made for the Drone, a generalized approach is 

chosen where possible to encourage reuse of this research’s 

outcome and deliverables. (1) 

 

II. HISTORY 

Oehmichen (1920) Etienne Oehmichenexperimented with 

rotorcraft designs in the 1920s. (Fig.2.1) among the six 

designs he tried, his helicopter No.2 had four rotors and eight 

propellers, all driven by a single engine. The Oehmichen 

No.2 used a steel-tube frame, with two-bladed rotors at the 

ends of the four arms. The angle of these blades could be 

varied by warping. Five of the propellers, spinning in the 

horizontal plane, stabilized the machine laterally. Another 

propeller was mounted at the nose for steering. The remaining 

pair of propellers were for forward propulsion. 

Dr. George de Bothezatand Ivan Jerome developed 

this aircraft,  with six bladed rotors at the end of an X-shaped 

structure. Two small propellers with variable pitch were used 

for thrust and yaw control. The vehicle used collective pitch 

control. Built by the US Air Service, it made its first flight in 

October 1922. About 100 flights were made by the end of 

1923. The highest it ever reached was about 5 m (16 ft 5 in). 

Although demonstrating feasibility, it was underpowered, 

unresponsive, mechanically complex and susceptible to 

reliability problems. Pilot workload was too high during 

hover to attempt lateral motion. (4) 

Convertawings Model A Quadrotor(1956): This 

unique helicopter was intended to be the prototype for a line 

of much larger civil and military quadrotor helicopters. The 

design featured two engines driving four rotors through a 

system of v belts. (Fig. 2.3) No tail rotor was needed and 

control was obtained by varying the thrust between rotors.[5] 

Flown successfully many times in the mid-1950s, this 

helicopter proved the quadrotor design and it was also the 

http://en.wikipedia.org/wiki/Etienne_Oehmichen
http://en.wikipedia.org/wiki/George_de_Bothezat
http://en.wikipedia.org/w/index.php?title=Convertawings_Model_A_Quadrotor&action=edit&redlink=1
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first four-rotor helicopter to demonstrate successful forward 

flight. Due to a lack of orders for commercial or military 

versions however, the project was terminated. Convert a 

wings proposed a Model E that would have a maximum 

weight of 42,000 lb (19 t) with a payload of 10,900 lb (4.9 t) 

over 300 miles and at up to 173 mph (278 km/h). 

Curtiss-Wright VZ-7(1958): The Curtiss-Wright 

VZ-7 was a VTOL aircraft designed by the Curtiss-Wright 

company for the US Army. The VZ-7 was controlled by 

changing the thrust of each of the four propellers. (Fig.2.4) 

AR.Droneis a small radio controlled Drone with cameras 

attached to it built by Parrot SA, designed to be controllable 

with by smartphones or tablet devices. Nixie is a small 

camera-equipped drone that can be worn as a wrist band.(6) 

 Had 4 rotors and 8 propellers all driven by one motor 

 Over 1000 Successful flights 

 First recorded FAI distance record of 360m in 1924 for a 

helicopter 

 Very Stable for the Time 

 Designed by Etienne Oemichen 

III. MATERIALS 

For someone new to the multirotor hobby, putting together 

our first Drone parts list can be extremely daunting. Trying to 

figure out what to buy and what parts will work together is 

tough, especially for people who don’t come from a 

background in radio controlled planes or helicopters. Forums 

are packed with people who want to build a Drone but don’t 

know where to start. It can be frustrating trying to sort through 

the thousands of posts on forums and blogs and figure out 

what to do. 

We’ve heard from a lot of readers who are in similar 

positions and this post is designed to spell out exactly what 

you need for your first Drone build. While we will 

recommend a complete list of specific parts that we have used 

and tested for a complete Drone build, the main purpose of 

this post is to provide a general overview of the parts needed 

to build a Drone. Here’s what you’ll need: 

 
Table 3.1: Parts & Materials 

IV. SPECIFICATIONS 

A. Motors 

Fly high. Fly fast. Far away from the ground. 

 4 brushless inrunner motors. 1000KV 12000 RMP 

 Micro ball bearing 

 Low noise Nylatron gears for 1/8.75 propeller reductor 

 Tempered steel propeller shaft 

 Self-lubrificating bronze bearing 

 Specific high propelled drag for great maneuverability 

 8 MIPS AVR CPU per motor controller 

 3 elements 1000 mA/H LiPo rechargeable battery 

(Autonomy: 12 minutes) 

 Emergency stop controlled by software 

 Fully reprogrammable motor controller 

B. Mechanical Design 

3 cell 1,000 mAH LiPo rechargeable battery; High pitch 

propeller for great manoeuvrability; 4 brushless inrunner 

motors with micro ball bearing and rare earth magnets, 14.5 

watt & 28,500 rpm when hovering; Self-lubricating bronze 

bearings, tempered steel prop shafts; Low noise Nylatron 

gears for 8.625 propeller shafts; Emergency stop controlled 

by software; Fully reprogrammable motor controller; Water 

resistant electronic motor controller ; Foam to isolate the 

inertial center from the engine’s vibrations; EPP hull; Carbon 

fibre tubes, 380g with outdoor hull, 420g with indoor hull; 

High grade 30% fibre charged nylon plastic parts; 

1) Objectives: 

 Develop, improve, and or explore transmission and 

substation maintenance and operations by developing or 

improving one or more areas of interest with a using 

Unmanned Aerial Vehicle (UAV) Drone: 

 Investigate the use of UAVs (Drones) for Transmission 

Line Inspection & Maintenance 

 Improve repair times / eliminate the need for helicopter 

survey 

 Improve Power Outage restoration times, find broken 

components quickly with better success 

 Equip drones with HD Camera, IR Camera, Corona 

Camera, RFI Antenna to perform diagnostic survey of 

High Voltage Transmission Lines. Perform autonomous 

flight using maps of the system. 

V. SCOPE 

Drones could be the next major tech revolution to sweep the 

world and these robotic flying machines are now being used 

for purposes that extend far beyond the secretive realm of the 

military. 

Photographers have lofty dreams of using drones to 

capture stunning aerial views and Amazon founder JeffBezos 

nabbed headlines when he introduced the idea of using drones 

to deliver goods to online shoppers. But over the course of the 

next decade, these types of drones (if they gain approval from 

the U.S. government) could make up only a portion of what 

some predict will become a multibillion-dollar global 

industry. 

VI. FUTURE OF THE DRONES 

Our overall plans were too ambitious. Our team goals were to 

design, test, and build a quad-copter kit, interface a data 

logging system, and design and implement AI commands for 

our quad-copter. Unfortunately, we were not able to complete 

all these goals. There was not enough time to implement the 

auto-commands in the Aero quad software. In the future, if 

time permits, we would like to implement these commands. 

There were many problems that we did not account for 

throughout the project. These problems delayed our progress 

and we were not able to finish what we set out to do in the 

http://en.wikipedia.org/wiki/Curtiss-Wright_VZ-7
http://en.wikipedia.org/wiki/VTOL
http://en.wikipedia.org/wiki/Curtiss-Wright
http://en.wikipedia.org/wiki/Curtiss-Wright
http://en.wikipedia.org/wiki/Parrot_AR.Drone
http://en.wikipedia.org/wiki/Radio_controlled
http://en.wikipedia.org/wiki/Parrot_(company)
http://en.wikipedia.org/wiki/Nixie_drone
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beginning. We have learned that we must allow time for 

solving problems in the future. 

Other plans in the future include adding a sonic 

sensor for more accurate altitude determination. Currently the 

only method to determine altitude is by using the barometric 

pressure sensor and the GPS receiver. There is no actual way 

to safely determine the quad copters altitude relative to its 

landing surface. A sonic sensor could solve this problem, and 

be used to help aid the auto-landing command. 

Another future plan would be adding more methods 

of collecting data. Many ports still remain unused on the 

control board. Adding a GPS to the quad copter to determine 

the accurate location of the device and also to define the 

traveled path. Adding some way to stream data from the quad 

copter to the controller could be another great feature to add 

to our quad copter, this would allow for even easier access to 

the data collected by the quad copter. Smart phone 

capabilities could be another feature our group may want to 

add in the future. 

 
Fig. 4.1: A forward looking infrared (FLIR) camera 

mounted on the side of an UAV (Image source: Wikipedia) 

Drones have always risen to the occasion whenever 

they were needed. They are truly an engineering spectacle, 

containing the best of mechanical, electronics and software 

technology. 

There just might be a day when today’s generation 

tells their grandchildren that aircrafts were manned by human 

pilots. 

VII. CONCLUSION 

It is obvious that drone technology is an important part of the 

future of warfare and is set to become a big commercial 

industry. The fact that drones capabilities pose a threat to the 

liberties of people around the globe is also apparent. 

Legislating on drones now is of paramount importance 

because it sets the necessary limitations to protect rights as 

drones are used in the future. 

Limitations must be put in place as to where the line 

between effective drone use and excessive drone use is. 

Drones have the potential to become a vital part of society, 

but they also come with a lot of disadvantages. For every 

successful drone strike on foreign soil, many more innocents 

are killed. Drones have become necessary to the security of 

the people. With the proper limitations they can become a 

useful tool without infringing on the principles that the nation 

was built upon or the rights of citizens of foreign nations. 

Deciding where drones fit in is no easy task, but the time to 

regulate their use is fast approaching as the industry grows 

and develops. 


