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Abstract— The project goal was to design a semi-autonomous 

Quadcopter capable of self-sustained flight via wireless 

communications while utilizing a microcontroller. The 

Quadcopter was designed to be small enough so that costs 

would be minimized. Which is why small motors and 

propellers are being used. To achieve flight, two of the motors 

must apply downward force and the other two motors have to 

apply an upward force. To turn, one pair (left or right side) of 

motors slows down to turn the copter. To ascend, all motors 

will increase in speed, and will all decrease in order to 

descend. To move forward, the front two motors will decrease 

while the back two motors will increase. And vice versa in 

order to move in a backwards direction.  
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I. INTRODUCTION 

Quadcopter, also known as quadrotor helicopter or quadrotor, 

is a multirotor helicopter that is lifted and propelled by four 

rotors. Quadcopters are classified as rotorcraft, as opposed to 

fixed-wing aircraft, because their lift is generated by a set of 

rotors. In a quadcopter, two of the propellers spin in one 

direction (clockwise) and the other two spin the opposite 

direction (counter clockwise) and this enables the machine to 

hover in a stable formation.  Firstly the motors which we used 

have an obvious purpose: to spin the propellers. Motors are 

rated by kilovolts, the higher the kV rating, the faster the 

motor spins at a constant voltage. Next the Electric Speed 

controller or ESC, is what tells the motors how fast to spin at 

any given time. We need four ESCs for a quadcopter, one 

connected to each motor. The ESCs are then    connected 

directly to the battery through either a wiring harness or 

power distribution board. Many ESC1s come with a built in 

battery eliminator circuit (BEC), which allows you to power 

things like your flight control board and radio receiver 

without connecting them directly to the battery. Because the 

motors on a quadcopter must all spin at precise speeds to 

achieve accurate flight, the ESC is very important.  Our 

Quadcopter uses four propellers, each controlled by its own 

motor and electronic speed controller. Using accelerometers 

we are able to measure the angle of the Quadcopter in terms 

of X<Y and Z and accordingly adjust the RPM of each motor 

in order to self-stabilize itself. The Quadcopter platform 

provides stability as a result of the counter rotating motors. 

For Hovering over the skies the flight controller which is used 

is the ‘brain’ of the quadcopter. It houses the sensors such as 

gyroscopes and accelerometers that determine how fast each 

of the quadcopter’s motors spin. Its purpose is to stabilize the 

aircraft during flight and to do this, it takes signals from on-

board gyroscopes (roll, pitch and yaw) and passes these 

signals to the Atmel644PA processor, which in-turn 

processes signals according the users selected firmware (e.g. 

Quadcopter) and passes the control signals to the installed 

Electronic Speed Controllers (ESCs) and the combination of 

these signals instructs the ESCs to make fine adjustments to 

the motors rotational speeds which in-turn stabilizes the craft. 

II. LITERATURE REVIEW 

The quad rotor project required extensive research into 

similar systems. By reviewing others work, we used this 

insight to develop our system. To this end, research papers 

from various quadrotor groups were used as guides in the 

early development of the dynamics and control theory. The 

autonomous take-off and landing problem has been 

investigated by several studies. The different approaches can 

be grouped into two categories: position control approaches 

and speed control approaches. A camera mounted on the 

quadcopter can detect and have a clear position of the landing 

platform. 

III. EXPERIMENTAL DEVICE 

 
Fig. 1: Block diagram of quadcopter 

Generally, a quadcopter comprises of four arms and 

four motors for lifting. Motors are connected to the ESC 

(Electronic Speed Controller) for varying its speed. These 

ESC’s are connected to KK2.1.5 controller board which is 

connected to the fly sky receiver. The fly sky receiver gets 

signal from RC Transmitter (Radio Controller) which is 

controlled manually. Table 1 shows the specifications of 

components that was used for creating this particular 

quadcopter.  

A. Component Description: 

Frame: This is the glass fibre quadcopter frame which is very 

simple and easy to build frame This Flame wheel is one of the 

most popular frames out there for a number of good reasons:  

1) It’s relatively inexpensive  

2) It is famously durable   

3) The centre plate doubles as a power distribution board 

which tidies things up quite a bit and allowed me to get 

rid of my ugly DIY wiring harness.  

4) The design is really well thought out – it’s a compact 

frame. Plenty of room for receiver, control board, ESCs, 

and battery, with mounting options and room to spare for 

a GoPro or other camera setup.  



Semi-Autonomous Wireless Monitoring Robot 

 (IJSRD/Vol. 5/Issue 02/2017/219) 

 

 All rights reserved by www.ijsrd.com 816 

5) As one of the most popular quadcopter frames on the 

market, there is a wide variety of spare parts and 

accessories to choose from such as landing gears, 

gimbals, etc  

 
Fig. 3.1.1: Frame 

 
Microcontroller: Microcontroller consists of 3-axis 

gyroscope and 3-axis accelerometer. An accelerometer is a 

device measures acceleration forces. A gyroscope is a device 

used primarily for navigation and measurement of angular 

velocity [15]. 3 axis gyroscope are often implemented with 3-

axis accelerometer to provide a full 6 degree of freedom 

[DOF] motion tracking system.   

DC Brushless Motor: Brushless motors has more 

advantage compare to brushed motor, force motor and servo 

motor in terms of comparatively more efficiency, reliability, 

longer life span, more power, high torque per weight, reduced 

noise factor, elimination of ionizing sparks from commutator 

and overall reduction of electromagnetic interface. 

 
Fig. 3.1.2: Bldc Motor 

Propellers: Propellers are used to generate 

aerodynamic lift force. A pair of clockwise rotating and a pair 

of counter clock wise rotating propellers nullifies the 

gyroscopic effect of each individual motor. We will be using 

propellers having diameter of 11 inches and pitch of 4.7 

inches/revolution.  

 
Fig. 3.1.3: Propeller 

Electronic Speed Controller (ESC): An ESC is an 

electronic circuit used to vary an electric motor's speed and 

also acts as dynamic brakes of the system. An ESC controls 

the brushless motor by converting the supplied DC from the 

battery into three phased AC. We are using v3.1, 25 A basic 

Turning brushless speed controller.  

Fig 3.1.4: Electronic Speed Circuit 

Battery (LiPo): Lithium polymer batteries (LiPo) are 

most popular for powering remote control aircraft due to its 

light weight, energy density, longer run times and ability to 

be recharged. We selected zippy 5000mah, 11.1 V, 3 cell, 25 

C battery.  

 
Fig. 3.1.5: LiPo Batteries 

Lippo Alarm: A Lippo alarm is an audible and visual 

alarm that plugs into battery to provide a voltage warning 

during flight to land the quadrotor prior to failure due to low 

voltage.  

Remote controller (RC): A radio control (RC) 

system needs a transmitter and receiver. Remote controller is 

used to serve multi purposes like voltage regulation to ESCs, 

steering control, vertical take-off and landing (VTOL). We 

are using 6 channel FHSS 2.4GHz Turning Remote 

Controller. 

 
Fig. 3.1.6: Receiver 
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Fig. 3.1.7: RC Transmitter 

B. Construction: 

The steps for the construction of the quadcopter, using the 

above enlisted components are as follows  

1) Soldering the Electronic Speed Controllers:  All the four 

ESCs must be soldered to the base plate of the 

Quadcopter one by one as per the respective terminals.   

2) Soldering the Battery Connector:  A suitable battery 

connector must be soldered to the base plate of the 

Quadcopter as per the respective terminals so that later 

on the battery can be connected to it.   

3) Fixing the motors:  The four brushless DC Motors must 

be fixed on the respective four frames using screws as 

per the size of the motors.   

4) Connecting the ESC and the Motors:   

The three wires of each ESC must be connected to 

the three wires of each motor respectively.  E. Fixing the 

frame:   

The four arms of the Quadcopter must be fixed to 

the base and upper plates using suitable screws.   

5) Connecting the flight control board and the receiver:  The 

flight control board and the receiver must be placed on 

the quadcopter and thereafter they are connected to each 

other using female to female wires.  

6) Calibrating the Flight Control Board:  The flight control 

board must be calibrated as per the requirements. Some 

of these calibrations include selecting the type of the 

quadcopter to be used, setting the direction of rotation of 

the motors and the self-level settings.   

7) Synchronizing the transmitter with the receiver:  The 

transmitter can be synchronized with the receiver using 

the T6config application. The various transmitter 

controls can be assigned to the transmitter using this 

application.  I. Testing the rotation of the motors:   

Out of the four motors, two should rotate clockwise 

and the other two should rotate anticlockwise. By connecting 

the battery, the direction of rotation of the motors must be 

tested and rectified if the direction of diagonally opposite 

motors is not the same.    

8) J. Fixing the propellers on the motors:   

Four suitable propellers must be fixed on the motors 

keeping the direction of rotation of motors in mind 

 
Fig. 3.2.1: Overview of Construction 

C. Principle of operation: 

The principle and working of a propeller is based on 

Bernoulli’s Principle and Newton’s Third Law Bernoulli’s 

principle states that for an inviscid flow, an increase in the 

speed of the fluid occurs simultaneously with a decrease in 

pressure or a decrease in the fluid’s potential energy. 

Newton’s third law states that every action has an equal and 

opposite reaction.  

An aero foil of a propeller is shaped so that air flows 

faster over the top than under the bottom. There is, therefore, 

a greater pressure below the aero foil than above it. This 

difference in pressure produces the lift. Lift coefficient is a 

dimensionless coefficient that relates the lift generated by an 

aerodynamic body such as a wing or complete aircraft, the 

dynamic pressure of the fluid flow around the body, and a 

reference area associated with the body.  

D. Mechanism: 

Quadcopter can be described as a small vehicle with four 

propellers attached to the root located at the cross frame. This 

aim for fixed rotors is used to control the vehicle motion. The 

speeds of these four rotors are independent. By independent 

pitch, roll and yaw attitude of the vehicle can be controlled 

easily. Pitch, roll and yaw attitude of Quadcopter.  

 
Fig. 3.4.1: Pitch Direction 



Semi-Autonomous Wireless Monitoring Robot 

 (IJSRD/Vol. 5/Issue 02/2017/219) 

 

 All rights reserved by www.ijsrd.com 818 

 
Fig. 3.4.2: Roll Direction 

 
Fig. 3.4.3: Yaw Direction 

1) Taking-off and landing motion mechanism: 

Quadcopter can be described as a small vehicle with four 

propellers attached to the root located at the cross frame. This 

aim for fixed rotors is used to control the vehicle motion. The 

speeds of these four rotors are independent. By independent 

pitch, roll and yaw attitude of the vehicle can be controlled 

easily. Pitch, roll and yaw attitude of Quadcopter.   

2) Hovering or static position:  

The hovering or static position of the Quadcopter is done by 

two pairs of rotors, by rotating    in clockwise or counter-

clockwise respectively with the same speed. By two rotors 

rotating in clockwise and counter-clockwise position, the 

total sum of reaction torque is zero and this allows the 

Quadcopter to be in a hovering position.  

3)  Forward and backward motion:   

 Forward (backward) motion is controlled by increasing 

(decreasing) speed of rear (front) rotor. Decreasing 

(increasing) rear (front) rotor’s speed simultaneously will 

affect the pitch angle of the Quadcopter.  

4) Left and right motion: 

For left and right motion, it can be controlled by changing the 

yaw angle of the Quadcopter. Yaw angle can be controlled by 

increasing (decreasing) counter-clockwise rotors speed while 

decreasing (increasing) clockwise rotor speed.  

E. Mathematical Modelling: 

Calculations of static thrust are needed in order to ensure that 

the proper propellers and motors have been selected.  Static 

thrust is defined as the amount of thrust produced by a 

propeller which is located stationary to the earth. This 

calculation is particularly important for this project because 

Quadcopter are more likely to perform at low speeds relative 

to the earth. This low-speed performance ensures that the 

calculations of static thrust can be applied to a wide range of 

flight conditions. Also, it is important to note that the final 

calculations of static thrust are estimates and not actual 

values. The first step in calculating static thrust is determining 

the power transmitted by the motors to the propellers in terms 

of rpm. To calculate power, the formula used for their 

datasheet is given in Equation 1.  

 
Where power is in watts and rpm is in thousands. 

For example, a 6X4 APC propeller has a propeller constant 

of 0.015 and a power factor of 3.2. Given a rotational speed 

of 10,000 rpm, the calculation goes as follows:  

Power=0.015X103.2=24 W. 

The next step is to determine the thrust produced by 

a propeller. Equation 2 gives thrust based on the Momentum 

Theory.  

 
A commonly used rule is that velocity of the air at 

the propeller is v=½Δv of the total change in air velocity: 

Therefore, and equation 3 is derived.  

 
Equation 4 gives the power that is absorbed by the 

propeller from the motor. Equation 5 shows the result of 

solving equation 4 for Δv and substituting it into equation 3. 

In doing so, Δv is eliminated and torque can be calculated.  

 
Finally, it is advantageous to express the results of 

equation 5 in terms of mass. Newton’s Law, F=ma, is used to 

obtain equation 6.  

 
Solving for mass is useful for Quadcopter because it 

can be directly related to the mass of the aircraft. In particular, 

a thrust (mass) that equals the mass of the aircraft is needed 

for hovering. 

IV. TESTING AND RESULT  

 There are various testing parameters that are to be   

considered for a quadcopter. Some of them are listed below:   
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A. Sensor Test:   

The gyroscope and accelerometer must be tested. On testing, 

it was found that when the quadcopter is tilted, the values of 

sensors change with the change in the angle of tilt.  

B. PI Settings: 

The PI settings determine the quadcopter’s sensitivity and 

precision with respect to angular change. If the Proportional 

gain value is too high, the quadcopter will be more sensitive 

to even a slight angular change. In contrast, if it is too low, it 

will be difficult to keep the quadcopter steady. If the Integral 

gain value is too high, the quadcopter may start oscillating. 

When the quadcopter is instructed to go in a direction and 

then forced to stop, it gives an opposition as a counteraction. 

If the Integral gain value is too low, this counteraction may 

not last for long.    

C. Receiver Test: 

The receiver signal inputs must be tested as per the following 

steps: 

1) The transmitter trims must be used to set roll, pitch and 

yaw values to “zero”. 

2) 2. At throttle zero, the flight control board must display 

“idle” and at throttle greater than 90, it          must display 

“full”. 

3) The transmitter end points must be adjusted so that roll, 

pitch and yaw read between -100 to -90 and 90 to 100 at 

maximum stick travel. 

4) The roll, pitch and yaw commands must be set so that 

they correctly appear as left, right, forward and back in 

T6config application. 

5) Arm-Disarm test: At throttle zero and full left yaw, it 

must display “arm” with a beep from the buzzer. At 

throttle zero and full right yaw, it must display “disarm” 

with a beep. 

6) If other errors occur, check connections of the flight 

control board with the receiver. 

The above tests were conducted successfully. 

Electronic Speed Controller (ESC) Test:   

The ESCs must be tested to ensure a smooth flight. Following 

are the steps for ESC test which we conducted:   

7) Full throttle must be applied on the transmitter and the 

first and fourth button on the flight    control board must 

be pressed.    

8) After connecting the battery, two short beeps from each 

ESC must be heard.   

9) One short beep must be heard from each ESC after 

bringing the throttle to idle position.    

10) The buttons must then be released and the motors must 

be spun. It is important that all motors start at the same 

time.  

The ESCs were found to be functioning efficiently, 

providing the required power to the motors to spin.  

D.  Pre-flight Test:   

If any errors are displayed on the flight control board, they 

must be corrected before the flight of quadcopter 

V. CONCLUSION 

As per the design specifications, the quad copter self 

stabilizes using the array of sensors integrated on it. It attains 

an appropriate lift and provides surveillance of the terrain 

through the camera mounted on it. The government 

restrictions for no-fly zones, the limited payload capacity of 

the quadcopter and the quick discharge of the battery hinders 

it from achieving its full potential. Thus, the implementation 

of this system prototype itself is highly expensive. Having 

listed the limitations, few of these can be overcome if we use 

more enhanced technology. Since our project is a prototype 

of the actual system, we have few budget constraints 
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