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01 - INTRODUCTION
 

Drones (Unmanned Aerial Vehicles) is an electronic device which is remote 
control based aircraft used to achieve device vertical flight with stability. 
Drones are used in a wide variety of endeavors including search and rescue, 
surveillance, traffic monitoring, weather monitoring, geographical mapping, 
agriculture and firefighting.Also reduces the cost of micro controller so that 
general public can design their own drone. Drones generally include a 
frame, flight control boards, motors, electronic speed controllers, a 
transmitter, a receiver, battery. It is also called as a Quadcopter. Drones also 
have the ability to hover and maintain its balance and stability. Drone can 
accept load disturbance up to 500g or 1Kg depending on the materials used 
and its state along with its flight capacity using the propellers. Maximum 
operated time of drone can be around 6 minutes using 3200mAh battery but 
generally that is not the case, its operation/ flight time can be improved by 
implementing certain automation algorithms that use logic and 
predetermined flight patterns to lower the battery used and stress managed 
by the system.

A Quadcopter or a drone is an aerial vehicle that uses four motors for lift, 
steer and stabilize. Unlike other aerial vehicles, the drone can achieve 
vertical flight in a more stable condition as regarding to its smaller size 
among other various factors that contribute. Furthermore, due to the drone’s 
cycle design, it is easier to construct and maintain. As the technology 
becomes more advanced and more accessible to the public, many engineers 
and researchers have started designing and implementing drones for 
different uses. Also known as quadrotor, a helicopter with four rotors. The 
rotors are directed upwards and they are placed in a square formation with 
equal distance from the center of mass of the drone. The drone is controlled 
by adjusting the angular velocities of the rotors which are spun by electric 
motors. Drone is a typical design for small UAV because of the simple 
structure. Drones are used in surveillance, search and rescue, construction 
inspections and several other applications. 

One of the important application is creating Awareness. Awareness is 
a much needed application when it comes to the security and prevention of 
various critical things including harsh weather and rescue of flood 
survivors  to name a few. Also used for surveillance, for security operations 
in the army. In the past, helicopters were used for these types of missions. 
Recently, Drones are utilized for surveillance missions. The Unmanned 
Aerial Vehicles are helpful to observe, analyse and get information and 
transfer it to base station. UAVs are able to perform missions with high 
level complexity and at the same time, they requires less human operator 
involvement due to their autonomous behaviour. 01
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02 - PROBLEMS IDENTIFIED
*from self-driven public surveys

  Our TEAM ALPHA have conducted a survey that shows many things our 
proposed project can solve. One of the many problems we found is for creating 
awareness when huge displays or loudspeakers cannot reach or in the critical 
situations when these cannot be used and addressing a huge group of victims 
and show them the path to save their lives or atleast get to a safe place or to 
find a source of food and place for refuge when natural calamities or 
man-made ruin situations occur. Also to address the problems that occur 
when no route available to save the victims of disasters like house on fire.

The cruciality of safe and economic social infrastructure lies in the fact 
that unsafe conditions can cause regrettable accidents leading to the loss of 
life and other resources.

Natural calamities and disasters may not be in control of humankind. 
Notwithstanding can control the aftermath effects of these unfortunate 
occurrences to some extent. It is not a palpable and perspicuous task to offer 
relief for the wounded and injured on account of the disaster.

2.1 - SOLUTIONS PROPOSED
Drones can become a very significant part of a rescue operation through 
many functions that these UAVs have to offer. Includes pre-recorded 
announcements that can be played repetitively and further, these can be flied 
in a pre-trained flight path which the drone follows and efficiently and 
perfectly lands on the exact spot where it was lifted off or to a new location.

  As a second point, we would like to mention the usage of heavy-glow 
LED notice panels  for carrying a visual message using the airways where 
other means are inaccessible at a certain location. This would hugely help the 
lost people and the people to be rescued to know that there are other looking 
for them and they shall be rescued. Furthermore, in the same situations, they 
can be modified and addons can be used even to receive the messages from 
victims too.

Timely checks for public infrastructure maintenance through features 
that drones have to offer does save time, effort and cost massively. In this 
way, the cost can be saved and used in other crucial parts of mission/work.

These drones can also be used as a grand additional welcome method 
for guests when welcoming them into the venue. Using flowers, glitter, color 
papercuts and many more
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03 - BLOCK DIAGRAM & BASIC LAYOUT

A basic schematic representation of the project in the view of a flowchart.

A basic graphical layout of a simple drone circuit.
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04 - COMPONENTS USED
The great things that made this project possible

The most important part of the drone 
is its skeleton that holds everything 
intact -- Frame. As the name 
indicates, the copter has 4 arms. The 
frame should be light as well as rigid 
to host a LIPO battery, 4 BLDC motors, 
4 ESC, controller. Good to go for a 
readily available stronger Carbon 
Fiber material such frame which is 
easy to assemble. The frame arms 
are made of ultra strength material to 
survive any crash. The frame boards 
are high strength compound PCB 
frames, which makes wiring of ESCs 
and battery more safe and easier. 
Different colour codes helps know 
the orientation of the Drone. which 
we have implemented using the 
color codes RED and BLACK to 
indicate forward and backward faces 
of the drone.`

02 - KK Board.
The most common control board widely used is 
KK control board. The models available are 
KK2.0, KK2.1.5 &KK2.1HC.  The KK2.1.5 
Multi-rotor controller manages the flight of 
multi-rotor Aircraft (Tricopters, Quadcopters etc). 
Its purpose is to stabilize the aircraft during 
flight. It is easy for the beginner to start with and 
has firmware predefined in it. While activating 
or turning off the board there is beep from the 
piezo buzzer of KK2.1.5. It has inbuilt gyroscope, 
6050MPU, and auto level function. This board 
has 8 motor outputs, 5  control inputs, an LCD 
display, polarity protected voltage sensor input, 
an ISP header, six-axis accelerometers or gyro 
and a piezo output.  The user signals from KK 
board are processed by ATMEL 664PA IC and 
then passed to the ESCs for action.

01 - The Frame.
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03 - The BLDC Motor.
High speed operation — A BLDC motor can 
operate at Speeds above 10, 000 rpm under 
loaded and unloaded conditions.

Responsiveness — Inner rotor Brushless DC 
motors have low rotor inertia, allowing them 
to accelerate, decelerate, reverse direction 
quickly.

High Power density — BLDC motors have the 
highest running torque per cubic inch of any 
DC motor

 High Reliability — BLOC motors do not have 
brushes, meaning they are more reliable and 
have life expectancies of over 10.000 hours. 
This results in fewer instances of replacement 
or repair overall down time for your project.

04 - ESCs.

This wide variation and fine RPM control in motor/prop speed gives all of the 
control necessary for a drone (and all multirotor) to fly. The ESCs are simply a 
brushless motor controller board with battery input and a three phase output for 
the motors. For the control it is usually just a simple PPM signal (similar to 
PWM) that ranges from Ims (min speed—turn oft) to 2ms(max speed) in pulse 
width, The frequency of the signals does also vary a lot from controller to 
controller.

Electronic Speed 
Controllers (ESC) are an 
essential component of 
modern drones that offer 
high power, high 
frequency, high resolution 
3 phase AC power to the 
motors in an extremely 
compact miniature 
package.These craft 
depend entirely on the 
variable speed of the 
motors driving the 
propellers.
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05 - Transmitter-Receiver Set.

You need a RC Transmitter (2.4 GHz RC 
radio transmitter) to direct the 
quadcopter direction and position, A 2.4- 
GHz RC radio receiver on the quadcopter 
receives commands from the RC 
transmitter on the ground. (One way 
link). You get a Receiver along with the 
corresponding Transmitter. The 
transmitter is the hand-held controller 
you use to remotely control your craft. 
The transmitters have two sticks, two 
trim buttons or a slider per stick, a 
number of switches, a display, and a 
power button. Transmitters and receivers 
need a frequency range to operate and 
the new frequency range is 2.4 GHz, with 
digital spectrum modulation 2.4 GHz is 
the Radio band which needs no license to 
operate.

06 - The Propellers.
A propeller is a specific type of fan wings 
that converts rotational motion into thrust 
and transmit the generated power. Drone 
propellers provide lift for the aircraft by 
spinning and creating an airflow, which 
results in a pressure difference between 
the top and bottom surfaces of the 
propeller. This accelerates a mass of air in 
which one direction, providing lift which 
counteracts the force of gravity. Drone 
propeller blades are most commonly 
constructed from plastic or carbon fiber. 
Propellers are devices that transform 
rotary motion into linear thrust. The drone 
propeller provides lift for the aircraft by 
spinning and creating an airflow, which 
results in a pressure difference between 
the top and bottom surfaces of the 
propeller. 
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07 - Batteries.

Lithium Polymer—LIPO are a type of 
rechargeable battery that has taken 
the electric RC world by storm, 
especially for Quadcopters. They are 
the main reason electric flight is now 
a very viable option over fuel powered 
models. LI- Po batteries are light in 
weight & hold huge power in a small 
package. They have high discharge 
rates to meet the need of powering 
quadcopters. Remember LiPo batteries 
are much expensive & have life time 
of only 300 to 400 charge cycles. 
Special care to be taken to Charge, 
discharge or store the LiPo. Because of 
the volatile electrolyte used in LiPo 
they can burst or catch fire easily 
when mishandled.

RC LiPo battery packs will have 
at least two or more cells hooked up in 
series to provide higher voltages, So a 
I1.I v battery, which is widely used , 
has 3 cells x 3.7 volts. Capacity 
indicates how much power the battery 
pack can hold and is indicated in 
milliamp hours (mAh). 

A 3200mAh would be 
completely discharged in one hour 
with a 3200 milliamp load placed on 
it. If this same battery had an 1100 
milliamp load placed on it, it would 
take 2 hours to drain down. 

To increase your flight time use more capacity battery like 3000maH, Li-Po 
batteries can be found in packs of everything from a single cell (3.7V) to over 10 
cells (37V). The cells are usually connected in series, making the voltage higher 
but giving the same amount of amp-hours.

Discharge rate is simply how fast a battery can be discharged safely, In the 
RC LiPo battery world it is called the "C" rating, Remember to never discharge a 
LiPo battery below 80% of its Overall Capacity.
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05 - THE FINAL PRODUCT & WORKING
“Quality is not how good the product is, but it is what the user gets out of it”

Our final product of the Drone Awareness Project in real.

As the Lithium-Polymer battery is plugged into the power distribution board of 
drone, FCB is turned ON. Before this, the Transmitter should be in ON condition, 
if not ERROR can occur in FCB and it may declare an unsafe state. Resulting in 
malfunction condition in the FCB board. The algorithms baked into the FCB 
board at the manufacture time, protects the board by not accepting commands 
when the board it switched to UNSAFE state.It just refuses to get ARMED. After 
switching ON the FCB and the Transmitter, the Receiver test is done to make 
every channel that is Aileron, Throttle, Elevator, Rudder, Aux equal to " 0 ".The 
FCB board display then switched to ARMED and that is when the system is 
ready for accepting commands for takeoff and land thereafter. Now on 
completing the receiver test, the K.K 2.1.5 board can be ARMED so that all 4 
motors rotate with equal orientation and speed.
It is primarily important to remember and fix the propellers in a particular 
method required for it to manage its altitude effectively. Now increase the 
throttle using Transmitter (controller) to stabilize the motor's speed and take a 
flight. 

After the drone is made ready to take off, we can have a rugged but 
lightweight drone suitable material attached to the base of the drone. The 
message board to be suspended to the lightweight support material used. The 
message to be noticed must be large enough so as to be noticed from the 
targets(people) on the ground as that is the primary goal of this project, to 
deliver the required information/message from the person ready to help to the 
person in need of the help.

Working. Our Secret.
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06 - POSSIBLE FURTHER 
ENHANCEMENTS
A small note on how to utilize our drone effectively for particular use cases.

 The project that we have developed, does address most of the difficult 
scenarios that we found to be almost next to impossible without our solutions.

But We understand all use case situations probably will not be the 
same so this note is for knowledge of the user to feel free to add further addons 
to best suit their particular situation they are going through and to promote 
that our drone can be the best solution for them along with the proper 
materials used with this product.

Generally, usually the drone are meant for non-humidified 
atmosphere for efficient flight. Our project being water resistant enough, we 
recommend to have a waterproof case for the main part of the drone i.e, the 
logic boards (referring to the KK board and Receiver along with ESCs) as they 
rarely may malfunction in case of humidity more than the specified limit.
All limitations and Safety Precautions of the drone shall be included when we 
release this product out to the public. Rules and regulation to be followed for 
safe and effective use. We have thought of user safety to include this note as 
we will not be in any way responsible for the use our product might be used 
for.

The unique character and ability of drones to safely access remote, 
inaccessible regions for information gathering or delivery open up a whole 
new world of possibilities for mankind to use drones. With the advancement of 
technology, today, drones integrated with machine learning solutions are 
capable of precisely mapping natural features, as well as, performing 
reconnaissance and border surveillance as well. Modern-day drones are also 
increasingly to monitor ecologically fragile areas and keep it safe from human 
trespassing.

With the evolution of regulations, our future forecast includes  drones 
headed for new heights in the business world too. The same safety, efficiency 
and cost benefits that appeal to the military make drones attractive for a wide 
range of business and civil government functions. The $125 billion market 
opportunity we forecast over the next few  years is just the tip of the iceberg. 
Drones' full economic potential is likely to be multiple times that number, as 
their ripple effects reverberate through the economy.

Besides the simple entertainment factor of remote-controlled vehicles, 
personal drones have in the past most often been used for still and video 
photography -- the devices can achieve vantage points that are difficult or 
impossible to access otherwise. Potential applications for personal drones 
include home security, child monitoring and the creation of virtual tours, 
among a great number of other possibilities. Programmable drones are 
expected to create a further market for specialized Android or IOS Mobile apps.
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07 - COST STRUCTURE
Detailed Estimate of Overall Project Cost Structure

Sl. 
No.

 

Component
 

Cost (in Rs.)

01 Carbon Fiber Frame
Rs. 400 * 2 Sets of 2 arms each

800/-

02 KK Board
Rs. 500 * 1  Board

500/-

03 Transmitter & Receiver Set
Model: FS-i6  Single Set - Rs. 5000

5,000/-

04 BLDC Motors
Rs. 500 * 4 Motors

2,000/-

05 ESCs
Rs. 200 * 4 Units

800/-

06 Connecting Probes
Rs. 50 * 2 Sets

100/-

07 Li-Po Battery
Rs. 700 * 3 Batteries of 3.7V each

2,100/-

08 Propellers
Rs. 50 * 4 Units

200/-

Total Estimate
*Including the add-on cost of PVC 
Hollow Unit and Message Board

 

13,500/-

TEAM ALPHA 10



08 - CONCLUSION
Small three dots to our story…

Drones are essentially flying robots. Their naturalization into the 
environment -- sometimes referred to as ubiquitous robotics -- is enabled by 
the combination of networking, robotics and artificial intelligence (AI).

In the past, UAVs have most often been associated with the military. 
However, recent technological advances have led to an increasing number of 
applications for drones in other industries as well as the consumer market.

We have plentiful evidence that drones are a useful - and increasingly 
widely used - technology for collecting spatial and operational data in support 
of humanitarian operations. Many public surveys have found that newer 
generations  have chosen willingly to integrate drones into their day-to-day 
operations.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.
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