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Abstract— The goal of this project was to design the 

systems and algorithms necessary to allow a quadcopter to 

locate and land on a station target. The purpose of this 

system was to outline the framework for a quadcopter based 

data collection or surveillance system that copes with the 

relatively short battery life. It is capable of hovering in place 

and is capable of carrying a payload, such as the camera 

used to determine the location of the target. A system was 

devised to ensure that the quadcopter can correctly 

determine the location of a target while hovering and then 

land when above the target. The basic quadcopter design is 

modified such that it cannot only land near the target site but 

also ride near the target with the wheels provided 

Keywords: PID(proportional integral derivative), I2C(inter 

integrated circuit), PWM (pulse width modulation), ESC 

(electronic speed controller). 

I. INTRODUCTION 

Quadcopter is an aerial vehicle which is operated to fly 

independently. There are several advantages to quadcopters 

over comparably-scaled helicopters. First, quad rotors do not 

require mechanical linkages to vary the rotor blade pitch 

angle as they spin. This simplifies the design and 

maintenance of the vehicle. Second, the use of four rotors 

allows each individual rotor to have a smaller diameter than 

the equivalent helicopter rotor, allowing them to possess less 

kinetic energy during flight. This reduces the damage caused 

should the rotors hit anything. For small-scale UAV’s, this 

makes the vehicles safer for close interaction. Some small-

scale quad -copters have frames that enclose the rotors, 

permitting flights through more challenging environments, 

with lower risk of damaging the vehicle or its surroundings. 

The prototype has four arms made of light weight fiber 

frame to which four motors can be assembled. These motors 

are controlled by means of electronic speed controllers 

(ESC).These ESC’s are connected to the pins of control 

board. The signal from microcontroller goes to ESC’s which 

in turn control the speed of motor. In this design we are 

using four brushless motors which is able to make the 

prototype fly and to change its direction. In this type sensors 

like gyroscopes are used to attain stability of quad copter. 

These gyro’s are used to maintain good stability condition 

so that it can balance the whole body of it. The power 

distribution in this system is done by a high capacity Li-Po 

battery of 11.1V giving adequate power supply. 

II. BLOCK DIAGRAM 

 PWM Decoder Driver A.

In order to interpret flight commands from a standard RC 

Transmitter/Receiver, any multi-rotor design must have 

some sort of PWM decoder.  The decoder will be expecting 

a single signal containing all PWM channels. The decoder 

driver will translate the several channels of pulse widths into 

values to be interpreted by the command translator. 

 
Fig. 1: Block Diagram 

 Command Translator B.

Depending on the flight mode, the PWM values given by the 

transmitter are interpreted differently.  The command 

translator determines which mode the user is flying in and 

translates the commands accordingly. 

 I2C Master C.

The inertial sensors chosen to use all run on the I2C 

protocol.  This high-speed protocol will be a great interface 

to use because of its addressing scheme and its interrupt 

time efficiency.  

 Proportional-Integral-Derivative (PID) Stabilization D.

Once the desired aircraft attitude is determined from the 

transmitter commands and the actual aircraft attitude is 

determined from the sensor fusion algorithm, PID 

controllers are used to determine the fastest way to make the 

desired attitude become the actual attitude.  PID controllers 

are very efficient for control of a system in which an 

accurate physical model is unknown.  Using calculus to 

determine error slopes and areas, PID controllers 

compensate for environmental noise and disturbances while 

overcoming steady state error and oscillations.  PID 

controllers are very simple to design and code but are very 

hard to tune and calibrate.  

 Multi-Rotor Throttle Mixing (MRTM) E.

Standard helicopters use Cyclic Collective Pitch Mixing 

(CCPM) to adjust the aircraft attitude.  It works by adjusting 

the pitch of the blades depending on their current angular 

position. 

 PWM Encoder Driver F.

Once everything has been computed, the PWM Encoder 

takes the control values and generates a pulse width 

modulated (PWM) output for each motor.  This is the exact 

opposite process of the PWM Decoder.  

III. CIRCUIT DIAGRAM 

The Quadcopter controller is a flight control board for 4 

rotor Aircraft (quadcopters). Its purpose is 

to stabilize the aircraft during flight. To do this it takes the 

signal from the three gyros on the board  

(roll, pitch and yaw) and feeds the information into the 

Integrated Circuit (Atmega IC). This then 

http://en.wikipedia.org/wiki/Ccpm
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processes the information according the software and sends 

out a control signal to the Electronic Speed Controllers 

(ESCs) which are plugged onto the board and also 

connected to the motors. Depending upon the signal from 

the IC the ESCs will either speed up or slow down the 

motors in order to establish level flight. 

 
Fig. 2: Circuit Diagram 

 

The board also takes a control signal from the Remote 

Control Receiver (RX) and feeds this into the 

IC via the ail, ele, thr and rud pins on the board. After 

processing this information, the IC will then 

send out a signal to the motors (Via the M1 to M4 pins on 

the board) to speed up or slow down to 

achieve controlled flight (up, down, backwards, forwards, 

left, right, yaw) on the command from 

the RC Pilot sent via his Transmitter (TX). 

The Quadcopter flight configurations depend on 

which firmware is loaded onto the chip. 

This configuration is Quadcopter (4 Rotor + configuration). 

 Specifications of controller A.

IC: Atmega168PA  

Gyro: Murata Piezo 

Input Voltage: 3.3-5.5V 

Signal from Receiver: 1520us (4 channels)  

Signal to ESC: 1520us 

 

Fig. 3: Circuit Diagram 

The Quadcopter controller uses Murata Piezo gyros that are 

less sensitive to vibration than SMD type gyros, but it is still 

a good idea to mount the board on a vibration dampening 

material. The board must also be mounted with the white 

arrow facing the direction of forward flight. When 

connecting your Remote Control Receiver (RX) you must 
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connect the white signal wire of the channels (CH1, CH2, 

CH3 and CH4) from your RX corresponding to the aileron, 

elevator, throttle and rudder to the inner pins on the board 

while the red (VCC) wires are connected to the center pins, 

and the black (GND) wires are connected to the pins on the 

outer edge of your board. 

The pins marked M1 to M4 are connected to the 3 pin BEC 

plug from your ESCs. They follow the same convention as 

the RX pins with the white wires connected to the inner 

pins, the red wires to the center pins and the black wires to 

the outer pins. The ESCs and the connected motors are 

plugged onto the pins M1 to M4 in the following order 

depending on flight rotor configuration. Note also the 

direction of rotation for each motor. This is achieved by 

connecting the three ESC wires to the motors and swapping 

two of the wires to achieve rotation in the opposite direction. 

1) List of the Components and their Specifications 

 Electronic speed controller 

 Brushless dc motors 

 Propellers 

 Li-po battery 

 Gyroscope 

 Remote control 

 Frames 

 Wheels 

 Specifications of brushless motor B.

 RPM/V: 1450 RMP/V 

 Input Voltage: 7.4~11.1V - No-load Current: 0.4A 

 Load Current: 12A 

 Shaft Diameter: 3.17mm  

 Cable Length: 60mm / 2.4in 

 Dimensions: 22*28 

 Specifications of ESC C.

Constant Current: 20A 

 Input Voltage: 2-4 cells Lipoly 

 BEC: Yes (Switching) [Remove middle wire to 

disable]  

 BEC Output: 5.5V/4A 

 PWM: 8 KHz 

 Max RPM: 240,000rpm for 2 Poles Brushless 

Motor 

 PCB Size: 41mm x 24mm 

 Weight: 25g 

 Specification of Battery D.

 Battery Configuration: 11.1V 2200mAh 3cell 

 Battery Capacity: 2200mAh 

 Max Continuous Discharge (C-rate/current): 20C 

 Max Burst (3Sec) (C-rate/current): 45C 

 Approx. Dimensions H x W x L (mm): 22.0 x 35 x 

104 

 Approx. Weight (g): 166.5 

 Max Charging rate: 2C. 

IV. FLOWCHART 

 
Fig. 4: Flowchart 

V. RESULT 

 

 
Fig. 5: Results of all Process 
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VI. CONCLUSION 

The common goal of this project was to develop an 

autonomous quad copter capable of flight and a unit that 

was sustainable and expandable for future works. 

Sustainability was achieved by using hardware with future 

expandability in mind and room to enlarge its capabilities, in 

addition to basic flight.  

This project gave us a very extensive view of how 

different systems all work with one another to make a 

unified working system. The knowledge in different facets 

starting from the control theory, sensor and part analysis, 

frame hardware and software all had to work hand in hand 

to implement the final product and succeed. 
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