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Abstract: This paper promotes the usage of quad-copter for delivery purposes. Quadcopter explicitly called 

as an Unmanned Aerial Vehicle (UAV) performs standard flight operations. Its basic functionality is flying 

and carrying objects at the same time from one place to another. The main components of the quad-copter are, 

Flight controller KK2.1 which maintains the yaw, thrust, rudder of the UAV. The quadcopter also has a hook 

attached to servo motors whose functionality is taken care off by the Arduino. These hooks are used to grab 

onto objects. This quadcopter is an attempt for automating the delivery system of the products, and also for 

industrial purposes to carry heavy material over a visual range.  
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I. INTRODUCTION 
Research on quad-copter is encouraged throughout the industry, being a fact that in this fast moving 

world one needs things to be done quickly, from getting a de- livery at home to constructing a building. The 

another factor that motivates for such research is increase of the population which causes a lot of road as well 

as water traffic with Bring Everything Everywhere(BEE) one is looking forward to an innovative future where 

one can see drones constructing a building in a week where it took months and years or delivering goods in an 

hour of order on your door steps. Time is precious and so one can try utilizing it to the fullest by optimizing 

the entire process of carrying goods with this proposed system. The BEE weighs 1.350 kg and at the same time 

it can take up to approximately 600 grams. The main usage of quadcopters is Hurricane Hunting, 3D Mapping, 

Protecting Wildlife, down on the Farm, Search and Rescue. 

 

II. LITERATURE SURVEY 
Angular maneuvering [1] together with normal flight operations like starting, landing and hovering is 

planned for a quadcopter with indoor or outside flying capabilities. This is often achieved by simultaneously 

controlling the speed of the four rotors. In doing so the quadcopter attains the right orientation and stability 

required. The over-all thrust is decided by a trial and error method, by providing different combinations of 

inputs required, such as altitude, pitch and roll angles. The thrust that the rotors should generate is obtained 

from the quantitative relation of the angles and also the calculated thrust for maintaining the altitude. Voltage 

that is required to spin the rotors at a particular RPM (Rotations per minute) is obtained to supply the thrust 

computed within the previous step. Moreover, the procedure on varied thrust direction of rotors is additionally 

illustrated to perform quality flight operations. Firstly the algorithm explores the speedily rising world 
landscape of drones to grasp and analyze varied ways within which these autonomously and remotely piloted 

aerial vehicles square measure de-segregate themselves with various aspects of military and civilian domains 

[2]. Secondly, it defines the world policy implications of such a fast proliferation, in nearly complete equation 

to drones used by the military. 

Significance 

Quadcopters are utilized for reconnaissance and surveillance by military and law enforcement 

organizations, in addition they are also used for search and rescue missions in urban conditions. The 

quadcopter proposed in this paper looks into search and rescue missions specifically. The quadcopter can be 

flown and controlled within visual range. It is built for payload of upto 600 grams. With more powerful motors 

attached, the quadcopter will be able to carry more weight and at the same time sustain stable flight. Here the 

drone built can be used for important military exchanges as well as delivering food and water to people and 
places which are hard to reach on foot. The drone will be able to pick up objects, fly it across a certain 

distance, drop the object safely in the hands of a person or a certain drop point pre-specified. Once the drop is 

achieved the drone can be guided back to towards the controlling user manually.    
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III. METHODOLOGY 
Wing Dynamics 

For creating manageable thrust for getting the quadcopter in the air we need wings. There are two types of 

wings. The first one is Flat wings and the second Rotating wings. 
A quadcopter requires rotating wings or propellers. Suppose there are „n‟ motors and „m‟ propellers. 

On each motor top we mount a propeller and once the power is supplied through the electronic speed 

controller to the motor the propellers start moving. One always needs to be careful while placing the propellers 

on the motor for the format we need to follow is two blades should rotate clockwise and two goes counter 

clockwise, the one which goes clock wise its direct alternate also goes clockwise, same ways for the 

anticlockwise propellers.  

 

 

 

 

 
 

 

 

 

Figure3.1: Propeller Configuration 

There are two possible configuration for the quad- copter one can be ‟X‟ and other can be ‟+‟.  

 

 

 

 

 

 
 

 

Figure3.2: Configuration 

In the figure, the propellers 1 and 3 rotate clockwise at the same time 2 and 4 rotates anticlockwise. 

This is the actual implementation of the Newton‟s Third law: “Every action has an equal and opposite re- 

action.” The two pairs go in opposite direction being a fact if they rotate in the same direction he entire quad 

copter will also start rotating, therefore we need to balance it that is why we have two propellers clockwise and 

two anticlockwise.  

Initial Setup 

The components used in building the system are:  

a) Quad-copter Frame  
b) Electronic Speed Controller  

c) Lithium polymer battery(5200 mA)  

d) Brushless motors(1100 kv)  

e) Propellers  

f) KK2.1 flight controller  

g) Arduino   

h) Transmitter FS CT6B  

i) Receiver FS R6B  

The Steps involved in building the quadcopter are as follows:  

Step 1: The Base of the frame has an embedded power distribution board, Soldering 2 wires to the board. This 

will be attached to the battery which will be used.  

Step 2: The 1 set of positive and negative wires coming from the ESC is then soldered to the board, this will 
act as an input power to the ESC (repeat for all 4 ESC‟s)  

Step 3: Soldering female bullet connectors onto the 3 wires on the ESC (These 3 wires will be of the same type 

on one side)  

Step 4: Soldering male bullet connectors on the 3  

wires coming from the motor. 5. Attaching motors to the ends of each wing. Making sure that the motor moves 

freely but at the same time is placed in tight.   

Step 5: The KK2.1 board is then placed and screwed into the center of the power distribution board.  

Step 6: the 3 pinned female wires coming from the ESC is connected to the KK2.1 board (Connect the wires 

from 4 motors to M1, M2, M3, and M4 of the KK2.1 board).  
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Step 7: The Receiver‟s first 5 channels are attached to ALE (Aileron), ELE (Elevator), THR (Throttle), and 

RUD (Rudder) pins, and AUX of the KK2.1 board.  

Step 8: The Receiver‟s 6th channel acts as input to the Arduino board (pin 8).  

Step 9: The Arduino‟s Vin and Ground comes from the receiver.  

Step 10: The servo receives power from the receiver i.e. the positive and the negative wire comes from the 

receiver.  
Step 11: Pin 9 and 10 from the Arduino act as output signals for the servo motors.    

Step 12: Attach the servo to the bottom plate of the quadcopter.  

 

IV. PROPOSED SYSTEM 
The quadcopter is controlled using a KK2.1 flight controller. The Hobby King KK2.1 Multi-Rotor 

controller manages the flight of (mostly) multi-rotor aircrafts (Tri-copters, Quadcopters, and Hexcopters) Its 

purpose is to stabilize the craft throughout flight and to do this, it takes inputs from an inbuilt gyroscope and 

accelerometer (roll, pitch and yaw) and passes these signals to the Atmega324PA processor. The 

Atmega324PA in-turn processes signals according the users chosen configuration and settings (e.g. 
Quadcopter) and passes the output signals to the Electronic Speed Controllers (ESCs).  

 

 

 

 

 

 

 

 

 

 

 

Figure3.4: Connection setup 

Its purpose is to stabilize the craft throughout flight and to do this, it takes inputs from an inbuilt 

gyroscope and accelerometer roll, pitch, yaw and passes these signals to the Atmega324PA processor, that in- 

turn processes signals according the users chosen configuration and settings (e.g. quadcopter) and passes the 

output signals to the Electronic Speed Controllers (ESCs). Also, the combination of these signals instructs the 

ESCs to incorporate changes to the motors motility speed, which in-turn stabilizes the craft.  

The KK2.1 control board also uses signals from a radio system via a receiver (Rx). These signals 

together with stabilization signals are passed to the Atmega324PA IC through the aileron, elevator, throttle and 

rudder user demand inputs. Once processed, this information is sent to the ESCs which in turn adjust the 

rotational speed of each motor to control flight orientation up, down, backwards, forwards, left, right and yaw.   

The FSR6B receiver has 6 channels, 5 of which are inputs to the KK2.1 board (channel 5 mainly acting 
as a switch for stabilization). The last channel acts as input to the Arduino board. The signals received from 

this channel are in the form of pulsations. The Arduino has timing and control codes along with code to 

convert the input pulse signals into stable values. These values can act as a switch, provided the user has a 

stable threshold value. If the values generated by the pulse are lesser than the threshold value, it signifies an 

OFF state else it signifies an ON state. This is sent as output to the servos attached to the bottom plate of the 

quadcopter. The hands attached to the servo motors converge when the input signal is high and move apart 

when the input signal is low. The converging of the servos arms act as a hooking mechanism used to lift 

objects.  

 

V. CONCLUSION 
Receivers are used for one system but by dividing the channels one can coordinate and synchronize the 

working of many subsystems through one controller. With the help of a transmitter and receiver combination, 

the user is able to control the functionality of both Arduino and KK2.1 board. The weight that can be added on 

to the quadcopter is proportional to the motors power. If the motors have higher RPM then the payload 

attached can weigh more, but at the same time try to achieve stable flight. 

Limitations of study 

The entire study revolved around the concept of being able to develop a prototype or a smaller scale 

model of a much larger possible system. The quadcopter developed was made with minimum specs involved, 

but it can be scaled up proportionately. 

The system built could not be tested under all climatic conditions. The input values provided to the 

KK2.1 board were reached using the trial and error method. 
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There was a limitation in the parts compatible with the Arduino and the KK2.1 boards, parts for the 

quadcopter were purchased keeping this in mind. 

Directions for future research 

The quadcopters specs can be enhanced, by adding more powerful parts. The more powerful the motor 

the more weight the quadcopter is collectively able to lift. By increasing the size of the frame bigger and better 

propellers can be placed on the motor. This will result in more thrust and quicker take off. 
The proposed quadcopter is limited to being controlled in the visual range. A camera attached to this 

quadcopter can help in overcoming this drawback. By linking the cameras output to a system one can get a 

view of where and how the quadcopter is flying. This way the drone is not limited to the visual range of the 

user controlling the quadcopter. 

With the additional attachment of all the above mentioned specs a more powerful long lasting battery 

will be required. 

Sources of funding of the study 

All the parts required to build the quadcopter were purchased in person. The quadcopter was built from 

scratch and the entire study involving the learning phase and the implementation phase was self-financed by 

the authors. 
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