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Abstract 

 

Internet of things and Drones are two new promising innovative technologies that are inevitable in the 

internet era. These technologies provide modern solutions for many fields. One of these fields is 

agriculture. Agriculture plays a pivot role for humankind because more than half of the World’s 

population depends on agriculture. In this study internet of things, technology is applied to a drone that is 

capable of doing agricultural works like spraying, carrying, and real-time monitoring. An onboard android 

device that is mounted on the drone is used to manage the drone over the internet by a graphical user 

interface software designed within the study. The farmer communicates with onboard android device over 

the internet by remote desktop application to manage drone and get data. The drone will help farmers by 

getting live data from the farm and do necessary works remotely. This study aims to enable farmers to do 

remote farming. Agricultural activities have declined in recent years with the increase in migration from 

the village to the city. Thus, farmers will be able to make remote farming. 
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1. Introduction 
 

The future of the smart World will be based on the 

Internet of Things (IoT). IoT is a vision about everyday 

systems and devices being connected to the internet[1]. 

This facilitates tracking, monitoring, data collection, 

analysis, and control. Another technology that is 

popular today is unmanned aerial vehicles (UAV) or 

drones. Drones are unmanned flying aircraft. The fact 

that drones have some advantages over other aircraft has 

brought drones forward. Drone’s improved mobility 

enabled them to be used in every field. Today, drones 

are used in the military, construction, security, energy, 

agriculture, entertainment, etc. After referring to the IoT 

and drones that are up to date in the technology, it is 

necessary to conduct studies on the usability of these 

two technological products to facilitate and help human 

life. In other words in which sectors these two products 

can be used should be studied. To begin with, it is 

useful to take a look at the sectors that people are 

dealing with the most. According to the international 

labor organization, the largest share of the world 

population (29.6 percent) is engaged in agriculture, 

forestry, hunting, and fishing. In other words, it can be 

said that the number of agricultural workers is higher 

than in other sectors.  

 

Figure 1. World’s employment populations[2]. 

 

Figure 1 shows that agriculture has the biggest share. 

For this reason, the agriculture sector was chosen for the 

application. 
 

After selecting the sector, it is necessary to identify 

existing problems in the relevant sector. The problem is 

mailto:*cemil.altin@bozok.edu.tr
https://orcid.org/0000-0001-8892-2795
https://orcid.org/0000-0003-3922-934X
https://orcid.org/0000-0001-7323-4068
https://orcid.org/0000-0002-4732-9490
https://orcid.org/0000-0003-2219-2317


 

              Celal Bayar University Journal of Science  
              Volume 17, Issue 3, 2021, p 253-260 

              Doi: 10.18466/cbayarfbe.781368                                                                                                    C. Altın 

 

254 

that agriculture decreases significantly as 

industrialization increases. As seen in the international 

labor organization report in Figure 1, the rate of those 

employed in agriculture has decreased continuously in 

the period between 2010-2013 (-0.75) and 2014-2019 (-

0.63). The human population is increasing day by day 

and thus the need for food increases [3]. Food is a must 

for the human being to survive.  
 

In recent studies, it is predicted that the world 

population and food demand will increase rapidly until 

2050 [4,5,6]. Studies support each other that food 

production should increase significantly by 2050. 

Therefore, it is important to maintain and increase 

agricultural production. By using the technology in 

agriculture, it can easily find a solution to the increasing 

food demand. 

 

Almost all drones are managed by short-range remote 

controllers. Due to the short-range problem, drones can 

only be controlled when they are within view. However, 

remote farming cannot be done with visual line of sight 

(VLOS) drones. For remote farming, beyond visual line 

of sight (BVLOS) drones are needed. Thus, the drone 

can be controlled even from a very long distance. 

BVLOS drones are usually drones that can be controlled 

via the internet. Currently, both agricultural drones and 

internet-controlled drones are available commercially. 

The term agricultural drone is a very comprehensive 

term. Because there are drones used in a wide variety of 

agricultural work. Agricultural drones in the literature 

search; it has been used in jobs such as seed sowing [7], 

pest detection[8], data acquisition[9], irrigation 

management[10], plant health monitoring[11,12,13], 

yield estimation[14], soil analysis[15] and 

spraying[16,17,18]. Although there are many spraying 

drones in the literature, IOT-based spraying drones have 

not been encountered. Existing drones are either 

spraying drones that can be managed by short-range 

remote controllers, or IOT based drones especially used 

for crop monitoring or data acquisition. For this reason, 

an IOT based spraying drone was designed to be used in 

spraying jobs in this study.  

 

Multirotor drones are the most suitable unmanned aerial 

vehicle structure for spraying due to their ability to hang 

in the air, move slowly and push the drug towards the 

plant with the help of propellers. For this reason, a 

multirotor drone was used in the study. 

 

In this paper, a product that is pioneered the use of 

technology in agriculture and which is important and 

necessary in the field of agriculture was developed. The 

main objective of this study is the design of a spraying 

drone that allows the use of technology in agriculture 

with affordable price and superior features. Since the 

designed drone has direct IoT technology, it provides 

superiority to drones managed over the internet via 

remote control. Its high carrying capacity of 20 liters is 

higher than the carrying capacity of many drones. 

2. Materials and Methods 

2.1. Chassis Design  

 

Spraying drones are large-sized drones that can lift a 

heavy load because they carry several liters of liquid 

and spraying system components. In this study, a drone 

that can handle approximately 20lt of liquid was 

designed. Therefore, the chassis must be strong, 

durable, and light. Aluminum was used in chassis 

construction because it is durable, cheap, light, and 

easily available. Drones are multi-rotor unmanned aerial 

vehicles. Generally, drones with 4, 6, or 8 rotors are 

available. The number of rotors changes according to 

the weight of the load to be lifted or according to the 

motor-propeller pair used. It has been calculated that a 6 

rotor drone can handle the designed structure when 

using a predetermined motor-propeller pair according to 

price and performance. The designed body consists of 

only 6 aluminum rods. 6 aluminum rods are uniquely 

assembled to create a large area in the middle where 

parts of the drone and spray system can be placed. 

 

 

Figure 2. CAD drawing of the unique chassis. 

 

The drone chassis shown in Figure 2 is of a unique 

structure and is very simple, robust, and reliable. By 

changing the connection points of the 6 rods to each 

other, the size of the area in the center can be adjusted 

easily. The rods are fixed to each other so that the 20lt 

liquid drum can be easily mounted in the center of the 

drone. The distance between two opposing rotors is 

110cm. The drone dimensions are shown in Figure 2. 

 

2.2. Wiring Diagram and Controller 

 

The drone has 6 rotors (hexacopter structure) and its 

electrical connection diagram is given in Figure 3. As 

seen in Figure 3, brushless motors are used in the drone. 

Electronic speed controllers (ESC) are used to control 

brushless motors, and the PWM signal required for 

ESCs is sent by the microprocessor through the flight 

software. 
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Figure 3. Electrical wiring diagram of the drone. 

 

Flight software is not commercial software, it is original 

software developed by our team. Therefore, in case of 

any additions or changes, it can be easily overcome. 

Thus, a flexible working environment is provided. 

Thanks to the electrical power distributor, the necessary 

electrical power is given to the ESCs and motors. For 

spraying, a motor and a relay for turning the motor on 

and off were used. Commands from the IoT system are 

transmitted to the drone control system via an infrared 

receiver. In addition to being able to control the drone 

over the internet, it can also be controlled with a short-

range remote control. For this, a 2.4 GHz 

radiofrequency (RF) receiver is integrated into the 

system.  

 

The wiring diagram has been introduced, and now 

information about drone control and controller design 

will be given. 

 

Drones are vehicles that move in x, y, and z axes. 

Control is based on controlling the angle the drone 

chassis has to do with the axes. As in Figure 4, it is 

thought that the center of the drone is placed in the 

origin, the front-rear direction of the drone is placed in 

the x-axis direction, the right-left direction of the drone 

is placed in the y axis direction. The angle between the 

front-rear direction of the drone and the x-axis is called 

pitch angle, the angle between the right-left direction of 

the drone and y-axis is called roll angle and the angle of 

the drone center with the origin in the z-axis is called 

the yaw angle. 

 

 

Figure 4. Yaw, pitch, roll angles, and motor rotation 

directions. 

Yaw, pitch, and roll angles are controlled by rotating the 

drone rotors at different speeds. For example, if the 

motors on the left are rotated faster than the motors on 

the right, the drone moves to the right by making a roll 

angle in the + direction. Likewise, if the motors in the 

front are rotated faster than the rear ones, the drone 

makes a pitch attitude in the – direction and moves 

back. Or if the clockwise rotating motors are rotated 

faster than the counter-clockwise rotating motors, the 

drone would turn in the – yaw direction and turn 

counterclockwise. 

 

 

Figure 5. Control system flow chart. 

 

Figure 5 shows the control system flow diagram. PID 

controller is used as the controller. The PID controller 

tries to eliminate the error by comparing the reference 

input values with the current values of the system. PID 

works in the same way on the drone. After the reference 

yaw, pitch, and roll angles are sent by the user, PID 

works to eliminate the error by comparing reference 

angles with the current angles of the drone measured by 

the inertial measurement system (IMU). PID controller 

performs these operations mathematically with the 

following equation. 

                     𝑢(𝑡) = 𝐾𝑝𝑒 + 𝐾𝑖 ∫ 𝑒𝑑𝑡

𝑡

0

+ 𝐾𝑑

𝑑

𝑑𝑡
𝑒        (𝟐. 𝟏) 

PID stands for proportional, integral, and derivative. 

Here, the error (e) is multiplied by the Kp coefficient 

and approached to the reference. The error is eliminated 

over time by taking the integral of the error and 

multiplying it by the Ki coefficient. The sudden changes 

of the error are absorbed by taking the derivative of the 

error and multiplying it by the Kd coefficient. Many 

systems can be controlled with the PID controller. 

However, the Kp, Ki, and Kd coefficients are different 

for each different system. It is important to adjust these 

coefficients correctly, because the more accurate the 

adjustment is, the better the design of the controller. 

There are many different combinations of Kp, Ki, and 

Kd values for flight. However, one of them is the most 

ideal one. Adjusting means finding the most ideal 

coefficients, or those closest to it. Although these 

parameters are calculated by methods such as the 

Ziegler-Nichols method, it is more effective to adjust by 

experimenting in practice. While adjusting by 

experimenting, random values are determined first, then 

the coefficients are increased or decreased according to 

system response. While adjusting, it should be noted 

that Kp is responsible for the system speed, Ki for error 

elimination, and Kd for eliminating fluctuations in the 
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system response. It is very difficult to adjust these 

coefficients experimentally in some systems, especially 

in non-stationary moving systems. Drones are one of 

these systems because of their three-dimensional 

movement. Because the coefficients should be in the 

range of coefficients required for a successful flight. If 

coefficients are chosen outside of this range, the drone 

will crash and be damaged so it will damage the 

environment and living things. Thus, drone production 

will be very costly and dangerous. To avoid such 

disadvantages, an adjustment should be made on a test 

platform. On the test platform, the drone is free as if 

flying in the air, but it cannot change position. In other 

words, it performs yaw, pitch, and roll movements, but 

the changing position is prevented. Within the scope of 

the study, a unique test platform has been developed as 

shown in figure 6. 

 

 

Figure 6. Drone test platform. 

 

The test platform is designed in such a way that the 

drone can make its yaw, pitch, and roll movements 

without changing its position. To do this, the drone is 

attached to the flexible joint from the center. The 

flexible joint used is the car joint rod shaft. Thanks to 

the test platform, the controller parameters can be 

adjusted easily and the drone has been made to fly 

without damaging anything. 

 

The last thing to mention is the IMU. With IMU, the 

instantaneous yaw, pitch, and roll angles of the drone 

are fed back to the controller as shown in Figure 5. The 

controller controls the drone from this information that 

comes with feedback. The IMU includes a gyroscope 

and an accelerometer to calculate the angles. The 

accelerometer measures linear accelerations, while the 

gyroscope measures angular acceleration. The data of 

the two sensors are combined with sensor fusion 

algorithms to obtain the drone’s yaw, pitch, and roll 

angles. Many sensor fusion algorithms are available. 

Some of those; Kalman Filter, first-order 

complementary filter, second-order complementary 

filter, and yaw compensated complementary filter [19]. 

Although these sensor fusion algorithms do the same 

job, they differ in speed and immunity to noise. In the 

tests performed, it was observed that the most 

successful one of these algorithms for the designed 

drone is the yaw compensated complementary filter. 

Mathematically, how angles are obtained by combining 

raw sensor data is presented with the following 

equations. The calculations in the following equations 

are made for roll angle only, calculations for other 

angles are similar. 

 

Gyro rate to gyro angle integration; 

  𝑟𝑜𝑙𝑙𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑟𝑜𝑙𝑙𝑎𝑛𝑔𝑙𝑒 + 𝑟𝑜𝑙𝑙𝑔𝑦𝑟𝑜𝑟𝑎𝑤
∗ 𝑑𝑡     (𝟐. 𝟐) 

Yaw rate integration to roll angle; 

  ∫ 𝑟𝑜𝑙𝑙𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑟𝑜𝑙𝑙𝑎𝑛𝑔𝑙𝑒 ∗
𝜋

180
∗ 𝑦𝑎𝑤𝑔𝑦𝑟𝑜𝑟𝑎𝑤

∗ 𝑑𝑡                                                  (𝟐. 𝟑) 

Error correction with roll accelerometer data 

         𝑟𝑜𝑙𝑙𝑒𝑟𝑟𝑜𝑟 = 𝑟𝑜𝑙𝑙𝑎𝑐𝑐𝑒𝑙 − 𝑟𝑜𝑙𝑙𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛             (𝟐. 𝟒) 

  𝑟𝑜𝑙𝑙𝑎𝑛𝑔𝑙𝑒 = 𝑟𝑜𝑙𝑙𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑡𝑖𝑚𝑒𝑐𝑜𝑛𝑠

∗ 𝑟𝑜𝑙𝑙𝑒𝑟𝑟𝑜𝑟                                        (𝟐. 𝟓) 

 

Here the time constant is chosen between 0 and 1. 

 

2.3. IoT System 

 

One of the most important devices of the IoT revolution 

is smartphones that have become a part of our lives. For 

this reason in this study, IoT application was carried out 

using an onboard smartphone. The implemented system 

is presented in Figure 7 and is unique. 

 

 

Figure 7. The implemented IoT system. 

 

As seen in Figure 7, there is a smartphone on the drone. 

When the user wants to control the drone, he/she 

accesses the smartphone on the drone via another 

smartphone, tablet computer, or PC that can connect to 

the internet. This inter-device access is realized with the 

remote desktop application. Thanks to remote desktop 

access, it is possible to use the phone on the drone and 

send commands to the drone using it. It is not possible 

to do this directly. It is also necessary to establish a 

connection between the phone on the drone and the 

microprocessor containing the drone flight software. 

This connection can be made by wi-fi or Bluetooth. For 

this, it is necessary to attach a wi-fi or Bluetooth module 

to the microprocessor. It is possible to see many studies 

or applications in the literature that make connections in 

this way. This causes extra costs and can lead to 

negativity due to disconnection problems. In this case, 

the unmanned aerial vehicle will travel freely or even 

crash. A unique system has been proposed to overcome 

these problems. Wi-fi or Bluetooth is not used in the 

proposed system. Therefore, there is no problem of 

connection or disconnection. The proposed system is the 

same as the communication between television and 

remote control. This communication is infrared (IR) 
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communication. The receiver is always ready to receive 

data from the transmitter. As soon as data is sent from 

the transmitter, the receiver starts to receive the data, 

and communication is established. This system is very 

useful, reliable, cheap, and simple. Its cost is also very 

low because it consists of one IR receiver LED and two 

IR transmitter LEDs. In this system, the encoded audio 

file played from the smartphone is converted to infrared 

waves. In other words, the smartphone gains infrared 

remote controller features like a TV remote controller. 

One IR receiver is attached to the microprocessor on the 

drone. Two IR transmitter LEDs are used in the circuit 

that converts the audio data from the smartphone’s 

headphone output to IR signal, as in Figure 8.  

 

 

Figure 8. The circuit that converts encoded sound 

waves to IR waves. 
 

The circuit that converts the sound to the IR signal is 

simple and it has two types. The first circuit is the 

circuit given in figure 8.b and is the same as the circuit 

given in figure 8.a. This circuit is for the sound card 

electrically powerful. It can be used by plugging it 

directly into the headphone jack. The second circuit is 

given in figure 8.c. The difference between this circuit 

and the other circuit is that it is used with a mini audio 

amplifier. It is necessary to apply external 5V DC to this 

circuit. From the moment the circuit is attached to the 

smartphone, it is possible to manage the device that 

works with an IR remote controller. Figure 8.d shows 

the circuit connected to the headphone output of the 

smartphone. In other words, the smartphone has become 

a remote control that manages many electronic devices 

such as televisions, air conditioners, and stereos. All 

that needs to be done is to convert the different IR 

signals emitted by the original remote controller keys 

into an audio file. Because the designed circuit is a 

circuit that converts audio signals into IR signals. How 

this conversion process is done can be learned in detail 

from this reference[20]. 

 

2.4. Smartphone User Interface Application Design 

 

A useful user interface design has been developed 

within the framework of the study. The application is an 

android based application. The android platform was 

chosen because it is widely used, easy to develop, and 

cheap. The application is installed on the android 

smartphone on the drone. This application sends 

encoded audio to the device that converts the audio to 

IR. It is also an application that easily accesses the 

hardware such as the camera and GPS of the android 

phone it is installed on. The user uses this application by 

accessing the smartphone on the drone with a remote 

desktop connection from a computer, tablet, or other 

smartphones. Many remote desktop applications are 

available. TeamViewer application was used in the 

experiments. It can be downloaded for free on the 

Android market. Thanks to the remote desktop software, 

another paired device can be accessed and managed. In 

this study, the drone is also managed with the user 

interface developed by accessing the smartphone on the 

drone via the remote desktop application wherever you 

are in the world. 

 

 

Figure 9. Android-based user interface application. 

 

Figure 9 shows the screenshot of the designed user 

interface. To mention briefly; the Camera_1 button 

opens the rear camera of the smartphone on the drone, 

this camera shows the earth while the drone is air. The 

Camera_2 button opens the front camera of the phone, 

this camera shows the sky when the drone is in the air. 

The camera view is instantly seen in the upper left half 

of the user interface. The camera view is closed with the 

Close button. In the upper right half of the user 

interface, the Google Maps application instantly shows 

the position of the drone on the map, the coordinate 

information is also shown just below. For this, it is 

necessary to have a GPS sensor in the onboard android 

phone. With the control buttons on the lower half of the 

user interface, the drone is moved in the directions 

written on the buttons. These buttons are assigned 

differently coded sound waves. Pressing the button 
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plays a short sound from the phone’s music player. The 

played sound is converted into IR waves with the device 

connected to the headphone output and a command is 

sent to the drone. Since the response of the command 

generated by each key is pre-coded into the drone flight 

software, the drone knows which button is pressed and 

acts accordingly. 

 

2.5. Spraying system 

 

The spraying system consists of one yellow-colored 20 

lt water container mounted under the drone (shown in 

Figure 6), one small water motor in the container, and 

six sprinklers. The durable water container, which has a 

large surface area, is also used as a stand.  

 

While designing the spraying drone, elements with a 

high price/performance ratio were preferred. The most 

important of these elements are electric motors. As a 

result of the market research, 380 kV motors with a 

power of 2665 W, operating with 22.4 V, which have a 

higher price-performance ratio than their competitors, 

were preferred. The thrust of these electric motors 

determined the other elements of the aircraft and the 

load it could handle. The thrust force of the selected 

electric motor and propeller pairs was calculated with 

the following formula.  

 

𝑇 = [(ƞ𝑥𝑃)2𝑥2𝜋𝑥𝑟2𝜌]1/3           (𝟐. 𝟔) 

Here; 

ƞ: propeller efficiency (between 0.7-0.9), preferred:0.8 

𝑃: electric motor power (Watt), preferred:2665 Watt  

𝑟: radius of propellers (m), preferred:0.203 m 

𝜌: air density (1.22 kg/𝑚3) 

Calculated thrust is =112.2 N, 

1 N=0.101972 kgf 

Then thrust is = 11.421 kgf for one electric motor. 

The UAV has 6 motors, so total thrust generated by all 

motors is 6x11.421=68.526 kg. 

 
This means that the preferred electric motors and 

propellers can handle a total load of 68,526 kg. 

However, for a successful flight, electric motors need to 

provide 1.5-2 times the thrust of the total weight of the 

aircraft. According to this calculation, the total weight 

of the aircraft should be at most 68.526/2=34.263 kg. 

Since the curb weight of the aircraft is 16,161 kg, it can 

carry 34.263-16.161=18.102 kg = 18.102 lt (water) 

cargo. Of course, this is the case when the factor of 

safety 2 is selected. If the safety factor is chosen 

between 1.5 and 2, there will be a carrying capacity of 

around 20 liters, so a 20lt tank has been selected.  
For loads up to 20 lt, the desired amount of pesticide 

can be placed in the container and spraying can be done 

without making any changes. It is not suitable for loads 

more than 20 liters due to the maximum carrying limit 

of the aircraft. 

 

Since the spraying process is not done autonomously, 

the success of the spraying depends on the user 

experience and the characteristics of the pesticide. The 

pesticide will be sprayed by the user at the optimum 

level. 

 

2.6. Cost of the System 

The cost of the total system is given in Table 1. 

 

Table 1. Cost of the system. 

 Product Qty Unit($) Total ($) 

1 20lt Container 1 4,1 4,1 

2 
Aluminium sigma rod 

35x35 6mt 65 65 

3 Connection parts 1 12 12 

4 
22.2V Li-Po Battery 

12000mAh 25C-6s  2 282 564 

5 Atmel microprocessor 1 30 30 

6 9 Axis IMU 1 37 37 

7 380KV Brushless Motor 6 62,89 377,34 

8 200A ESC 6 36,11 216,66 

9 3-blade Propeller 16x10 6 18,98 113,88 

10 IR transmitter LEDs 2 0,25 0,5 

11 IR receiver 1 0,5 0,5 

12 
PAM8403 mini Audio 

amplifier 1 1 1 

13 
2.4 GHz Remote 

Controller 1 59,5 59,5 

14 Water pump 1 10 10 

15 Li-po charger 1 58 58 

16 Old android smartphone 1 --- --- 

TOTAL 1549,48$ 

 

3. Results and Discussion 

 

As a result, a drone with different features than existing 

drones in the literature was designed and successfully 

flown.  

 

Figure 10. An image from the test flight. 
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Especially the chassis design and IOT system are 

different and unique from existing drones. The center of 

the chassis is designed to expand and contract easily 

according to the water container to be mounted. Thus, 

for a heavy lift drone, there is easily place for all the 

elements. Using an onboard android system for the IoT 

system and controlling it with a remote desktop 

application has provided a lot of flexibility and 

convenience. The most important of these facilities is 

that the applications available in the android market and 

used for agricultural purposes are easily and instantly 

installed and the plant or field is analyzed and 

intervened quickly. In addition, a user with an android 

phone can have an IoT system at no extra cost. Thanks 

to the recommended plug-and-use audio-infrared 

converter, the user will be able to control drones from 

anywhere in the world. Thanks to the android 

smartphone, the user will not spend money on 

expensive equipment such as a camera, GPS, modem. In 

the IoT system, the communication between the internet 

provider device and the microprocessor responsible for 

flight is unique in that it eliminates connection problems 

and communication problems. Thanks to the developed 

original flight software and test platform, all-purpose 

development and updates can be made.  

 

3.1. Comparison With Other Agricultural UAVs 

 

Compared to other prominent agricultural drone 

manufacturers, the prototype sprayer drone reveals that 

it is the most economical UAV in its class with a 20-

liter payload and IOT technology. 

 

 Manufacturer IOT Capacity Price ($) 

1 
Our UAV Directly with 

UAV 

20 l 1549.48$ 

2 
DJI Agras T20 Via Remote 

controller 

20 l 16511.9$ 

3 
Xaircraft P20 Via Pilot Phone 10 l 21500$ 

4 
RPA Pelicano Via Remote 

controller 

16 l No information 

5 
SHIYANLI Via Remote 

controller 

20 l 19054$ 

6 
IHA TR 5 Via Remote 

controller 

20l 21186$ 

 

Comparison made in terms of IoT, tank capacity and 

price. Except for these drones, drones with lower 

specifications are not included in the comparison. 

Fixed-wing unmanned aerial vehicles and helicopters 

are also not included in the comparison. The compared 

drones consist of drones that dominate the market with 

similar features to the drone we have designed. Our 

drone is an affordable drone compared to other drones. 

As can be seen, all drones can be connected to the 

internet and controlled via their remote controllers. In 

other words, there is an intermediary remote controller 

between the internet and the drone. Although these 

drones are controlled over the internet, they cannot go 

out of the remote controller range. In other words, this 

system works when the remote controller is close to the 

drone. But in our design, the drone is directly connected 

to the internet and there is no need for an intermediary 

remote controller. It doesn't matter if the remote 

controller is near or far. In addition to the price 

advantage, the advantage of direct internet connection 

makes our drone superior. 

 

4. Conclusion 

 

In a conclusion, a product has been designed to lead the 

fusion of technology and agriculture in recent years, 

when agriculture 4.0 has been spoken in the world with 

industry 4.0. An innovation that makes agriculture easy 

and attractive beyond traditional farming methods has 

been introduced. Thanks to this innovative technology, 

time and labor are saved. Spraying in agriculture is one 

of the most important and difficult jobs. The spraying 

process, which is done by diluting with tons of water 

with traditional spraying methods, has been ended and it 

has been possible to spray without wasting water. Thus, 

waste of water is prevented. In the traditional method, 

due to the difficulty of spraying, the whole field was 

sprayed, but thanks to the proposed product, regional 

spraying was provided instead of the whole. Thus, the 

environment was protected and expenses were reduced 

by preventing excessive use of the drug. The proposed 

system allows comfortable spraying, especially in 

difficult, rugged, and hilly terrain. Due to the ease of 

spraying, there is an increase in yield. In addition to 

these, the difficulty of going to the field for spraying 

and other works has been eliminated, and it has become 

possible to obtain information about the field and 

spraying without leaving the house. Since the product 

makes it easier to do agricultural work remotely via the 

internet, agriculture is continued even if there are 

migrations to big cities. 

 

Novelty of this study is the design of a spraying drone 

that allows the use of technology in agriculture with 

affordable price and superior features. Since the 

designed drone has direct IoT technology, it provides 

superiority to drones managed over the internet via 

remote control. Its high carrying capacity of 20 liters is 

higher than the carrying capacity of many drones. 

Another original aspect is that it offers sustainable and 

budget-friendly solutions for precision agriculture. 

Sending commands to the drone with remote desktop 

connection through the android interface developed by 

us by converting the audio signal into infrared signals is 

unique. 
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