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Abstract— The main aim of the project is to develop a 

hexacopter/rover equipped with sensors used to navigate 

through an obstacle laden environment. It’s another motive 

is, to also to reduce the noise created by the propeller. It has 

the capability to switch it’s mode of operation from an aerial 

drone to a land rover. The primary payload can vary from 

small equipment to even bigger depending on the capacity of 

the drone. It is of military significance. The drone will switch 

to rover for the spying purpose and it can also be used to get 

information. 
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I. INTRODUCTION 

An unmanned aerial vehicle (UAV), commonly known as a 

drone, unmanned aircraft system (UAS), or by several other 

names, is an aircraft without a human pilot aboard. The flight 

of UAVs may operate with various degrees of autonomy: 

either under remote control by a human operator, or fully or 

intermittently autonomously, by on-board computers. 

Compared to manned aircraft, UAV’s are often preferred for 

mission that are too” dull, dirty or dangerous” for humans. 

Drones are the emerging technology as there is a lot 

of research on potential application. With the amount of 

weight drone can carry and with a speed a drone can travel, 

drones are used for various purposes. So this drone is made 

up for military. This design is of multipurpose autonomous 

drone which can do multiple functions based on how much 

battery, what general drone configurations and how much 

motor is needed to create a military acceptable system. A cost 

and utility analysis will be performed to ensure the system 

will be functional useful in real world. 

A rover (or sometimes planetary rover) is a space 

exploration vehicle designed to move across the surface. 

Some rovers have been designed to transport members of a 

human spaceflight crew; others have been partially or fully 

autonomous robots. Rovers are generally used for exploring 

things. They originated mostly in military applications, 

although their use is expanding in commercial, scientific, 

recreational, agricultural, and other applications, like policing 

and surveillance, product deliveries, aerial photography, 

agriculture and drone racing. 

A. What is Multipurpose Autonomous Drone? 

Multipurpose Autonomous Drone is a UAV that has the 

capability to change its mode of operation to a land rover 

depending on its mode of operation. 

Design of the multipurpose drone and rover 

1) Frame: 

The frame is what ties everything in an UAV together. Its 

purpose is to attach the motors to each other and to support 

the electronics. The frame needs to be as stiff as possible to 

provide good handling characteristics. These two goals are 

contradictory to each other. The frame also has a number of 

other secondary requirements. The first is strength, it needs 

to be strong enough to support the electronics and motors, but 

more importantly it needs to be able to be strong enough to 

survive an uncontrolled descent and collision with terrain 

(otherwise known as a crash). 

II. CHASSIS 

Chassis is the base of the rover on which motor wheels are 

mounted and holds the whole weight of the drone while 

moving on the ground. The chassis is made up of lighter 

adhesive sheet, making it easier to lift. 

III. HEXACOPTER 

A hexacopter has six arms, each connected to one motor. 

They are arranged in a circular shape above the main body of 

the hexacopter with three arms moving in a clockwise 

direction and the other three in anticlockwise direction. 

IV. FRAME USED: F550 

The design of the F550 is unique and allows for a more 

stabilized flight. The copters frame arms are built with 

PA66+30GF, a highly durable material that can better with 

stand crashes. The frame plates use a strong PCB material that 

further helps with damage mitigation. The included PCB 

frame board makes it simple and safe. 

V. PROPELLERS 

Propellers come in a variety of diameters and pitches as well 

as materials like plastic, reinforced plastic, carbon fibre and 

wood. There are 2 main specifications to consider diameter 

and pitch. Pitch is the travelling distance per single revolution 

of the propeller. A lower pitch generates more torque for 

lifting and hence increases flight time. Flight efficiency is 

closely related to the amount of the air contacting the 

propeller. A large diameter is equal to more air contact. 

Likewise, a smaller propeller requires less effort to speed up 

and slow down but is less efficient than a large one. When 

deciding the prop, the first no. is the pitch. For e.g. our 

propeller of choice is 10*4.5. Direction of rotation is also 

important for props. Height is determined by the amount of 

power to all four motors. 

A. KV 

The KV rating/value of a motor relates to how fast it will 

rotate for a given voltage. For our requirement we have 

chosen a low kV motor (1200Kv) which helps with stability. 

It is important note that using a lower voltage tends to mean 

the current draw will be higher (power = current × voltage). 

In our case it will be 1200rpm/V and a 11.1V, the motor will 

be45 rotating at 11.1V × 1200rpm/V =13320rpm 
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B. Payload 

Payload is the carrying capacity of an aircraft or launch 

vehicle, usually measured in terms of weight. Depending on 

the nature of the flight or mission, the payload of a vehicle 

may include cargo, passengers, flights crew, scientific 

instruments or other equipment. 

C. Thrust 

Propulsive force with units in Newton’s, kilogram and lbs. 

An important rule with multirotor is that all the motors should 

produce 50% more thrust than the weight of your drone. This 

means that the motors will have extra trust to control your 

motor in wind and during aggressive flight manoeuvres. 

VI. PROPOSED DESIGN 

A. Electronic Speed Controller 

Electronic Speed Controller (ESC) is an electronic circuit to 

vary the speed, direction and possibly to act as a dynamic 

brake, of a Brushless Motor. ESC’s are used to create a 

balance between power available, and power requires, they 

also have an objective in regards to delivering this 

information in the most effective manner and quickest from 

possible. 

1) Calibration of ESCs: 

Process which makes sure throttle range on esc matches the 

throttle range on radio controller since there are different 

radios and FCs have their own throttle ranges. Also 

sometimes ESCs from same manufacturer have different 

throttle settings and when connected to a hexacopterthey tend 

to operate at different timings. Therefore throttle calibration 

helps the esc set up low and high throttle end points. The ESC 

calibration must be done using the same radio system that will 

be used on the multirotor. 

To do the calibration: 

Connect the esc to the throttle channel of the receiver. Have 

a motor connected to ESC as the motor will provide beeps 

necessary to hear the calibration steps. Do not attach the 

propeller or anything else to the motor; simply have the motor 

connected to ESC. 

Turn on the radio and put the throttle stick to maximum 

position. 

Now connect the ESC to the battery. 

The motor should beep 1 2 3 beep followed by two short 

beeps. Immediately after the two short beeps, put the throttle 

stick down all the way, the motors should make 3 short beeps 

(representing the 3 cells of the battery) and then finally make 

a 1 long beep, indicating that the throttle range has been set 

(calibrated). 

B. Brushless DC Motor 

Just like another motor BLDC motor has a stator and rotor. 

Permanent magnets are mounted on the rotor. BLDC motors 

are more reliable and less noisy and lighter than brushed 

motor with the same power output. Brushes in conventional 

brushed motors wear out and cause sparkle while brushed 

motors have longer life span. 

C. Sensors 

Gyroscope: A gyroscope is a device used for measuring or 

maintaining orientationand angular velocity. It is a spinning 

wheel or disc in which the axis of rotation is free to assume 

any orientation by it. When rotating, the orientation of this 

axis is unaffected by tilting or rotation of the mounting, 

according to the conservation of angular momentum. 

Accelerometer: Aaccelerometer is a device that 

measures proper acceleration. 

D. Motor Drive Module 

Motor Driver Module allows controlling the speed and 

direction of two DC motors, or controlling one bipolar 

stepper motor with ease. The L298N H-bridge module can be 

used with motors that have a voltage of between 5 and 35V 

DC. 

There is also an onboard 5V regulator, so if your 

supply voltage is up to 12V you can also source 5V from the 

board. 

1) Controlling DC motors: 

To control one or two DC motors is quite easy. First connect 

each motor to the A and B connections on the L298N module. 

If you're using two motors for a robot (etc) ensure that the 

polarity of the motors is the same on both inputs. Otherwise 

you may need to swap them over when you set both motors 

to forward and one goes backwards! 

Next, connect your power supply - the positive to 

pin 4 on the module and negative/GND to pin 5. If you supply 

is up to 12V you can leave the 12V jumper (point 3 in the 

image above) and 5V will be available from pin 6 on the 

module. This can be fed to your arduino's 5V pinto power it 

from the motors' power supply. Don't forget to connect 

arduino GND to pin 5 on the module as well to complete the 

circuit. 

Now you will need six digital output pins on your 

Arduino, two of which need to be PWM (pulse-width 

modulation) pins. PWM pins are denoted by the tilde ("~") 

next to the pin number, for example: 

Finally, connect the Arduino digital output pins to 

the driver module. In our example we have two DC motors, 

so digital pins D9, D8, D7and D6 will be connected to pins 

IN1, IN2, IN3 and IN4 respectively. Then connect D10 to 

module pin 7 (remove the jumper first) and D5 to module pin 

12 (again, remove the jumper). 

The motor direction is controlled by sending a 

HIGH or LOW signal to the drive for each motor (or channel). 

For example for motor one, a HIGH to IN1 and a LOW to 

IN2 will cause it to turn in one direction, and a LOW and 

HIGH will cause it to turn in the other direction. 

However the motors will not turn until a HIGH is set 

to the enable pin (7 for motor one, 12 for motor two). And 

they can be turned off with a LOW to the same pin(s). 

However if you need to control the speed of the motors, the 

PWM signal from the digital pin connected to the enable pin 

can take care of it. This is what we've done with the DC motor 

demonstration sketch. Two DC motors and an Arduino Uno 

are connected as described above, along with an external 

power supply. 

VII. RESULTS AND DISCUSSIONS 

Both drone and rover is controlled using arduino which is also 

connected to a Wi-Fi module which acts like a path between 

the controller and drone or rover. When we give input ‘a’ on 
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the controller, ESC will be put ON, when input on the 

controller is ‘b’, ESC will be low speed, when input on the 

controller is ‘c’, ESC will be of medium speed, when input 

on the controller is ‘d’ ESC will be of high speed., when input 

on the controller is ‘e’ ESC will be of very high speed and 

again input ‘a’ is given to stop. Input ‘f’, ’g’, ’h’ to the 

controller is used to control the motion of the rover. Input ‘f’ 

indicates reverse direction; input ‘g’ indicates forward 

direction and input ‘h’ indicates circular motion of the 

rover.[3][4][9] 

 
Fig: Drone 

 
Fig. : Multipurpose Autonomous Drone 

VIII. ADVANTAGES 

The main advantage of the device is, it can be made to change 

its mode of operation from a drone to a land rover. 

The main advantage of the device is, it can be made to change 

its mode of operation from a drone to a land rover. Its features 

include benefits to the capacity, energy efficiency, safety and 

security of a wireless system; now, we will talk briefly about 

each one of these advantages. 

A. Versatility 

Due to their size, unlike manned aircraft, drones are able to 

fly into areas that were once not possible. They can fly from 

only a few centimetres of the ground to 400 feet in the air. 

Drones can fly from inside a room and out through a window 

or door, giving the aerial film makers a very unique shot. 

Furthermore, they can rotate on the same spot, move left, 

right up or down, all at the touch of the pilot’s command, 

whilst giving the camera operator total autonomy to position 

the camera to frame the perfect shot. 

B. Surveillance 

The defence of any country usually tends to conduct regular 

surveys in order to ensure protection of the people and the 

place. Usingdrones, in this case, could be an interesting idea. 

This reduces manual labour and you get a wider field of view. 

This also does not hamper the normal lives of the people 

making it easier for them. 

C. Air Strikes 

These unmanned aerial vehicles are also used for the purpose 

of air strikes. It had once been confirmed by President Obama 

that they used drones regularly to attack militants in the tribal 

areas of Pakistan. They hover around suspected areas, as 

controlled by the defence personnel and they can be operated 

in particular areas in order to fullfill military operations. 

D. Cost 

Unmanned drone is comparatively less expensive and it is 

easier to implement..Since both drone and rover is 

lightweight and easy to transport. 

E. Efficiency 

They have a better video recording capability and quick 

availability of raw data. 

IX. CHALLENGES 

Apart from many advantages of multipurpose autonomous 

drone, it also has many challenges. The major disadvantage 

is the battery drains very rapidly as the maximum it can take 

is 1200KV. The other challenge is it produces more noise. 

Also, the factor that the weight of the payload shouldn’t be 

too high for the drone to take it. The major challenge is, a lot 

of caution should be taken while handling battery and also 

protecting the ESC from getting burnt and also any leakage 

of motors and other equipments. 

X. CONCLUSION 

The current paper explains the design along with its 

construction. The UAV is capable of a complete autonomous 

flight, and it has the capability to change its mode of operation 

that is from aerial drone to land rover. 
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