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Abstract 

Unmanned aerial vehicle better known by name quadcoptor is a flying machine. Quad name resembles four that is this machine 

can fly using four motors. Brushless motors are designed so as to rotate at extremely high speed, probably 10,000 rpm. Such an 

extreme speed provides high thrust. This machine can be used to monitor isolated places with camera attached. This machine is 

designed for extreme stability even with lot of aerial disturbances, and has a range from 0.3 to 3kms.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

A Quadcoptor is a helicopter with four rotors, so it„s also known as quad rotor. Because of its unique design comparing to 

traditional helicopters, it allows a more stable platform, making quadcoptor ideal for tasks such as surveillance and aerial 

photography. And it is also getting very popular in UAV research in recent years.  

The Quadcoptors exist in many different sizes. From as small as a CD up to something as big as one meter in width.  

On a regular helicopter has one big rotor to provide all the lifting power and a little tail rotor to offset the aerodynamic torque 

generated by the big rotor (without it, the helicopter would spin almost as fast as the propeller)  

Unlike a helicopter, a quad rotor  has four rotors all work together to produce upward thrust and each rotor lifts only 1/4 of the 

weight, so we can use less powerful and therefore cheaper motors. The quadcoptor„s movement is controlled by varying the 

relative thrusts of each motor. 

II. OBJECTIVE 

The objective of our project is to design and construct a quad-copter capable of indoor outdoor flight and can be used for 

surveillance purpose. 

III. PROBLEM STATEMENTS 

The military use of unmanned aerial vehicles (UAVs) has grown because of their ability to operate in dangerous locations while 

keeping their human operators at a safe distance. The larger UAVs also provide a reliable long duration, cost effective, platform 

for reconnaissance as well as weapons.   Smaller UAVs can also serve more tactical operations such as searching a village or a 

building for enemy positions.  Smaller UAVs, on the order of a couple feet to a meter in size, should be able to handle military 

tactical operations as well as the emerging commercial and industrial applications and our project is attempting to validate this 

assumption. 

IV. METHODOLOGIES USED TO DESIGN QUADCOPTOR 

These rotors are aligned in a square, two on opposite sides of the square rotate in clockwise direction and the other two rotate in 

the opposite direction. If all rotors turn in the same direction, the craft would spin would spin just like the regular helicopter 

without tail rotor.  Yaw is induced by unbalanced aerodynamic torques. The aerodynamic torque of the first rotors pair cancelled 

out with the torque created by the second pair which rotates opposite direction, so if all four rotors apply equal thrust the 

quadcoptor will stay in the same direction.   
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To maintain balance the quadcoptor must be continuously taking measurements from the sensors, and making adjustments to 

the speed of each rotor to keep the body level. Usually these adjustments are done autonomously by a sophisticated control 

system on the quadcoptor in order to stay perfectly balanced. Various direction of motion for quadcoptor are: Yaw, Roll, Pitch, 

Take Off/ landing, Moving Left /Right. Yaw (turning left and right) is controlled by turning up the speed of the regular rotating 

motors and taking away power from the counter rotating; by taking away the same amount that you put in on the regular rotors 

produces no extra lift (it won„t go higher) but since the counter torque is now less, the quad rotor rotates and control becomes a 

matter of which motor gets more power and which one gets less. 

Roll (tilting left and right) is controlled by increasing speed on one motor and lowering on the opposite one. 

Pitch (moving forward/ backward) is controlled the same way as roll, but using the second set of motors. Roll and Pitch are 

determined from where the “front” of the frame is, and in a quad rotor they are basically interchangeable; but we need to decide 

which way is front and be consistent or the control may go out of control. For example, to roll or pitch, one rotor„s thrust is 

decreased and the opposite rotor„s thrust is increased by the same amount. This causes the quadcoptor to tilt. When the 

quadcoptor tilts, the force vector is split into a horizontal component and a vertical component. This causes two things to happen: 

First, the quadcoptor will begin to travel opposite the direction of the newly created horizontal component. Second, because the 

force vector has been split, the vertical component will be smaller, causing the quadcoptor to begin to fall. In order to keep the 

quadcoptor from falling, the thrust of each rotor must then be increased to compensate. This illustrates how the adjustments 

made for each degree of freedom must work together to achieve a desired motion. 

 
       Fig. 4.1: Direction of Motion of Motor 

V. LITERATURE REVIEW 

1) According to Samir Bouabdallah„s paper on Design and Control of an Indoor Micro Quad rotor, recent progress in 

sensor technology, data processing and integrated actuators has made the development of miniature monitoring robots 

fully possible. 

2) According to Wei Wang and Gang Song, [2006] paper on Autonomous Control for Micro-Flying Robot and Small 

Wireless Helicopter X.R.B, autonomous control for Micro-Flying Robot and small helicopter X.R.B. In case of natural 

disaster like earthquake, a UAV will be very effective for surveying the site and environment in dangerous area or 

narrow space, where human cannot access safely.   

3) In addition, it will be a help to prevent secondary disaster. This paper is concerned with autonomous control, guidance 

control, and automatic takeoff and landing control.   

4) According to Seung Ho Jeong and Seul Jung, et al [2010], Novel Design and Position Control of an Omni-directional 

Flying Automobile. This paper presents a new concept of a flying and driving vehicle with a quad rotor structure. 

Design and control of an Omni-directional quad rotor vehicle called Omni- Fly mobile are presented. It is a form of a 

quad rotor copter with four wheels known as a kind of a quad rotor helicopter which has four actuating fans. Omni- Fly 

mobile is designed for both the capability of flying in the air and driving on the ground. 

VI. WORKING  

 
Fig. 6.1: Block Diagram 

The working of the system is explained as follows:   
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When the system is switched on, the receiver starts listening to the transmitter. The transmitter gives commands for throttle. 

Yaw, pitch and roll which is interpreted by the 4 channels of the receiver used. The PWM signals are given to Electronic Speed 

Controller which also receive a battery connection each of 11 volts. The ESC switches the supply across the motor coils to run it 

at a specified speed. The IMU sensors continuously monitor the orientation of the Quad copter in air with the help of 

Accelerometer and Gyroscope and Magnetometer which are present inside IMU. The speeds of the motors are varied accordingly 

with the help of variation in PWM signal to stabilize the Quad copter. 

VII. COMPONENTS USED 

1) Frame – The structure that holds all the components together.   

2) Motors – Brushless DC motors can provide the necessary thrust to propel the craft. Specifications- 11.1 V, 930 kV  

3) ESC- Electronic Speed Control.  It acts as a driver for brushless DC motors. Ratings- 30A  

4) Propeller- 2 -tilted to left, 2-tilted to right Size- 9 inch.  

5) Battery – Power Source.  

 Specifications- 11.1V, 1300mAh, 3Cell LI-PO Battery  

6) IMU – Inertial Measurement Unit. It is a sensor for motion control. 

7) PMU - Power Measurement Unit.   

8) GPS Compass  

9) Controller – Arduino Atmega 8  

10) Remote-   6 channel RC transmitter                

 RF range: 2.40-2.48 GHz                 

 Bandwidth: 500 KHz                 

 Low voltage warning: less than 9V                

 Power source: 12 V DC (1.5 AA*8) 

VIII. IMPLEMENTATION 

 
Fig. 8.1:  Circuit Diagram 

 
Fig. 8.2: Flow Chart 
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IX. 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. It acts appropriately to the user specified 

commands given via a remote controller. Its purpose is to provide real time audio/video transmission from areas which are 

physically in-accessible by humans. Thus, its functionality is monitored under human supervision, henceforth being beneficial 

towards military applications. It is easy to maneuver, thereby providing flexibility in its movement. It can be used to provide 

surveillance at night through the usage of infrared cameras. The system can further be enhanced for future prospects. 

X. SCOPE FOR FUTURE ENHANCEMENTS 

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 

quadcoptor 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 quadcoptor sure is bright and not far ahead. 
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