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Abstract— This paper presents the development of remotely 

operated Quadcopter system. In a past decade unnamed 

Aerial (UAVs) have become topic of interest in many 

organizations. UAV can engage in finding a unusual objects 

and they can perform their surveillance. Unnamed Aerial 

Vehicle (UAVs) is controlled from control room. The 

Quadcopter is controlled through a Graphical User 

Interface(GUI) where the communication between GUI and 

Quadcopter is constructed by using wireless communication 

system. The experiment shows that the Quadcopter system 

can hover while maintain it balancing and stability is 

guaranteed. 
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I. INTRODUCTION 

Now days in this 21st century electronic devices such as 

Computer, Mobile Phones and Tablets are being a part of 

human life. So, in addition to this we are trying to connect the 

digital world with the physical world. The main aim of this 

project is to create RF transmission to control the Appliance. 

This project is mainly divided into two phases. The first phase 

is to demonstrate the RF transmission and second phase is to 

control the appliance. This project also reduces human 

efforts.  

In the last few years UAV (Unmanned Aerial 

Vehicle) systems became very attractive for various 

commercial, industrial, public, scientific and military 

operations. The tasks include pipeline inspection, dam 

surveillance, infrastructure maintenance, inspection of 

flooded areas, volcano observations and so on. This design, 

while simple in theory, gives us a very robust and flexible 

platform when implementing various design elements. Using 

a four brushless motor Quadcopter design we are able to 

change directions, elevation, and tilt rapidly by simply 

manipulating how much voltage goes into the motors while 

the UAV is in the air. 

A UAV, also called a helicopter, quadrocopter,  or 

multicopter that is lifted and propelled by four rotors. 

Quadcopter are classified as rotorcraft, as opposed to fixed-

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

revolving narrow-chord airfoils. Unlike most helicopters, 

Quadcopter generally use symmetrically pitched blades; 

these can be adjusted as a group, a property known as 

'collective', but not individually based upon the blade's 

position in the rotor disc, which is called 'cyclic' .Control of 

vehicle motion is achieved by altering the pitch and/or 

rotation rate of one or more rotor discs, thereby changing its 

torque load and thrust/lift characteristics. 

II. THEORY OF WORK 

Our Quadcopter uses four propellers, each controlled by its 

own motor and electronic speed controller. The Quadcopter 

platform provides stability as a result of the counter rotating 

motors which result in a net moment of zero at the center of 

the Quadcopter.Using this principle we are able to adjust the 

speed (RPM as a function of the voltage provided to the 

motor) of each individual motor in order to correctly 

manipulate Quadcopter’s yaw, tilt, and roll. Tilt and roll can 

be controlled by changing the speed of the appropriate 

motors, while yaw control involves delicate balancing of all 

four motor functions in order to change the moment force 

applied to the quad.  

Copters are one of the most complex flying 

machines due to versatility and maneuverability to perform a 

number of tasks. Classical helicopters are usually equipped 

with a main rotor and a tail rotor. However the UAV 

(Unmanned Air Vehicle) presented in this paper is known as 

a quad copter.Quad rotors are symmetrical vehicles with four 

equally sized rotors at the end of four equal length rods. By 

making use of multiple rotors it allows for greater thrust and 

maneuverability. Each of the rotors on the quad-rotor 

helicopter produces both thrust and torque. Given that the 

front and rear motors both rotate counter-clockwise and the 

other two rotate clockwise , resulting in a net torque of zero 

due to the rotational axis. Lastly, the quad rotors symmetrical 

design allows for easier control of the overall stability of the 

aircraft. All the controls of quadcopter will present on RF 

remote control .Language is used for designing of Quadcopter 

code is Embedded C. 

 
Fig. 2: Basic Design of Quadcopter 

A. Take-Off and Landing Motion Mechanism: 

Take-off  is  movement  of  Quadcopter  that  lift  up  from  

ground  to  hover  position  and landing position is versa of  

take-off position. Take-off (landing) motion is control 

byincreasing (decreasing) speed of four rotors simultaneously 

which means changing the vertical motion.  Figure illustrated 

the take-off and landing motion of Quadcopter 

respectively.[2] 

 
Fig. 2.1(a): Take-Off Motion     
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Fig. 2.1(b): Landing Motion 

1) Forward and Backward Motion Mechanism: 

Forward (backward) motion is control by increasing 

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

(increasing) rear (front) rotor speed simultaneously will affect 

the pitch angle of the Quadcopter. The forward and backward 

motions of Quadcopter are represented in Figure respectively. 

 
Fig. 2.1(c): Forward Motion Motion 

 
Figure 2.1(d): Backward 

III. BLOCK DIAGRAM 

 
Fig. 3(a): Block diagram of UAV 

Quadcopter is an aerial vehicle which is operated to 

fly independently. The use of four rotors allows each 

individual rotor to have smaller diameter. Quadcopter 

operated by thrust that produce by four motors that attached 

to it body. These motors are controlled by means ESC 

(electronic speed controller). Signals from processor go to 

ESC’s which in turn controls the speed of motor. In this 

design we are using four brushless motors which are able to 

make the fly and to change its direction.   

Each of the rotors on the Quadcopter produces thrust 

and torque. Given that the front and rear motors both rotate 

counter-clockwise and other two rotate clockwise. We have 

implemented a multiple-axis accelerometer and gyroscope to 

allow for multiple degrees of freedom when reading 

information regarding the status of quad copter. 

IV. COMMUNICATION PROTOCOL 

A. RF Transmitter and Receiver:   

Communication is the activity of conveying information. 

There are two modes of communication namely wired and 

wireless. Wired Communication is the communication 

between two devices via cables. Wireless Communication is 

the transfer of information between two or more points that 

are not physically connected. 

This  circuit  utilizes  the RF module (Tx/Rx)  for  

making  a  wireless  remote,  which  could  be  used  to  drive  

an  output  from  a  distant place.  RF module, as the name 

suggests, uses radio frequency   to send signals.  These signals 

are transmitted at a particular frequency and a baud rate. A 

receiver can receive these signals only if it is configured for 

that frequency. 

A  four  channel  encoder/decoder  pair  has  also  

been  used  in  this  system.  The  input  signals,  at  the  

transmitter  side,  are  taken through  four  switches  while  the  

outputs are  monitored  on  a  set  of  four LEDs  

corresponding  to  each input  switch.  The circuit can be used 

for designing Remote Appliance Control system. The outputs 

from the receiver can drive corresponding relay s connected 

to any household appliance. 

 
Fig. 4.1(a): Transmission and Reception Process 

Encoder IC (HT12E) receives parallel data in the form of 

address bits and control bits. The control signals from remote 

switches along with 8 address bits constitute a set of 12 

parallel signals. The encoder HT12E encodes these parallel 

signals into serial bits. 
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Figure 4.1(b): Transmitter Block Diagram 

Transmitter, upon receiving serial data from encoder 

IC (HT12E), transmits it wirelessly to the RF receiver. The 

decoder then retrieves the original parallel format from the 

received serial data. 

 
Fig. 4.1(c): Receiver Block Diagram 

To send a particular signal, address  bits  must  be  same  at  

encoder  and  decoder  ICs.  By configuring  the  address  bits  

properly,  a  single  RF  transmitter can also be used to control 

different RF receivers of same frequency. 

V. FLOWCHART 

 
Fig. 5: Flowchart 

A. Description: 

The above figure shows the basic flow diagram of the 

software code we are using. Let us discus, the flowchart. 

First of all take data from receiver to port 1 then this 

data is move to register R1. therefore value of R1 register are 

0E0H and 70H. Then again 70 to port1. If yes, then check the 

value for low throttle frequency and high throttle 

Frequency condition.                                                                         

If R1 is equal to 70H then go to low throttle signal 

otherwise check next condition that is R1 is equal to 70H for 

high throttle signal. If these two conditions are true, then we 

get signal.  

          If The key pressed this condition satisfied and send 

particular code that generate PWM signal to ESCs to stop and 

start the motors. Each key has a specific code that generate 

different signal will help the motors to maximize to minimize 

speed. So that the Quadcopter can be controlled easily.    

VI. CONCLUSION AND FUTURE SCOPE    

The overall goal of this project was to create a sustainable and 

flexible platform for an UNMANNED AERIAL VEHICLE 

(UAV) using a Quadcopter design profile. The platform 

which we have created is capable of sustained autonomous 

flight. While this in essence proves to be short of our ultimate 

goal, the group is proud to have created proven and solid 

platform for later development. Our platform can be outfitted 

with additional sensors (cameras, IR sensors, wireless 

technology) to expand the overall usefulness and flexibility 

the Quadcopter design.  

This project has increased our interests in robotics 

and autonomous design, knowledge which will serve useful 

throughout our professional careers. We feel that this form of 

thinking and engineering will be prevalent in the modern 

world and beyond as new applications are found which will 

test the limits of current technologies.  

Future of a quad-copter is quite vast based on various 

application fields it can be applied to. Quad-copter can be 

used for conducting rescue operations where it’s humanly 

impossible to reach. In terms of its military applications it can 

be more widely used for surveillance purposes, without 

risking a human life. As more automated quad-copters are 

being developed, there range of applications increases and 

hence we can ensure there commercialization. Thus quad-

copter can be used in day to day working of a human life, 

ensuring their well-being. 

With further study and advancement in technology, 

designers are quite sure that a quad-copter can be used for 

construction of huge towers and buildings. The main 

advantage in the future use of a quad-copter for various 

purposes is that risk to human life, may it be because of war 

or due to commercial accidents can be greatly avoided. The 

future of quad-copter sure is bright and not far ahead. 
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