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ABSTRACT 
 

This research focuses on designing a control system for pesticide applicator robots on rice 

plants. Control is carried out via radio wave communication using a transmitter-receiver 

(Flysky FS-iA6 2.4 GHz). The remote can control the robot wheel (forward, backward and 

turn), boom sprayer (raise-fall and open-close), and spray pump. The research method is 

carried out using the waterfall model because it is under the needs that require a sequential 

flow in the process. The test results show that the use of a bevel gear gearbox can increase 

the torque value up to 3 times. The use of 4 electric motors further increases the stability of 

the robot's movement (RPM and torque) when given the maximum load of the robot. The 

boom sprayer successfully opens-closes and fluctuates smoothly at the optimum value of 

PWM 50 and voltage 2.35. The time required for the boom sprayer to open-close, and rise-

fall is 30 s. The relay which functions as a switch is successfully controlled, so that the pump 

can be activated and deactivated in mode 2 at the input. Transmitter-receiver 

communication test was successfully carried out. Transmitter-receiver communication is 

capable of up to a distance of < 150 m. Input mode 1 on the transmitter successfully controls 

the boom sprayer. Input mode 2 successfully controls the motion of the wheels and pump. 

1. INTRODUCTION 

According to BPS, the number of farmers in Indonesia has significantly decreased in recent years. For example, from 

2013 to 2021, there was a decline of about 10-15% in the number of registered farmers. The uncertainty of commodity 

prices and high production costs are the main reasons farmers are leaving their profession. Many are shifting to other 

sectors that are considered more profitable. In addition, the lack of access to modern technology and efficient farming 

techniques has also made the farming profession less appealing to the younger generation. Strengthened, the 

development of agricultural mechanization technology, especially applicator machine mechanization, is very interesting 

and has been widely studied by previous researchers (Askari et al., 2017; Bahlol et al., 2020; Chaitanya et al., 2020; 

Kotkar et al., 2021; Karmokar et al., 2020; Lienkov et al., 2020; Macák et al., 2011; Mahmud et al., 2021; Mishra & 

Behra, 2020; Nosirov et al., 2020; Patel, 2016; Petranský et al., 2003; Sánchez-Hermosilla et al., 2021; Sobotka et al., 

2007; Su et al., 2020; Tkáč et al., 2005; Yu & Song, 2023), Moreover, until now the importance of efficiency and 

effectiveness of activities in spraying pesticides on rice is very well recognized by farmers. Ahmad et al. (2021); Kim 

et al. (2017); Yarpuz-Bozdogan (2018), in their research revealed that traditional pesticide application requires paying 

attention to health risks during the spraying process. On the other hand, Kim et al. (2017), revealed that the traditional 

pesticide spraying process has been studied in terms of pesticide exposure which is associated with various diseases. 
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Apart from the health risks that must be taken into account, Ahmad et al. (2021) revealed that traditional pesticide 

spraying has not been able to increase efficiency and effectiveness in increasing productivity and performance of farming 

businesses. This is indicated by the length of time the spraying process takes, the use of costs and the use of energy. 

The presence of drone technology in Indonesian agriculture is an alternative solution to the modernization of 

agricultural mechanization. Drones are here as a solution for completing the pesticide spraying process, even though the 

price of drones on the market is still very expensive (Ahmad et al., 2020; Andrasto et al., 2021; Devi et al., 2020; Mogili 

& Deepak, 2018; Wang et al., 2019a; Wang et al., 2019b). Andrasto et al. (2021); Mogili & Deepak (2018) revealed in 

their research that drones have a time-saving impact in the pesticide spraying process when compared to traditional 

spray methods. Devi et al. (2020); Mogili & Deepak (2018), stated that drones are the newest technology in this decade 

with their advantages, namely: the spraying process can be carried out via navigation with GPS coordinates, can reduce 

the amount of pesticide liquid used, can measure wind speed and humidity air, and can reduce deviations in uniform 

spraying which has an impact on cost savings. However, Ahmad et al. (2020); Devi et al. (2020); Wang et al. (2019a); 

Wang et al. (2019b), in their research revealed several shortcomings that need to be considered in using drone technology 

as a pesticide applicator tool, including: price agricultural drones are still soaring high, climatic factors that suddenly 

change can result in deviations in droplet accuracy and range distance accuracy, the influence of determining parameters 

(flight speed; flight height; droplet diameter coverage; amount of spray deposition) requires a more in-depth study 

regarding deposition target (target zone and non-target zone). 

The presence of challenges, ranging from labor shortages to the need to improve agricultural production efficiency, 

has led to the emergence of agricultural robotics and Arduino-based automation systems as innovative solutions that can 

revolutionize food production. With the ability to perform routine tasks such as spraying, this technology enables farmers 

to save time and resources while increasing productivity (Shamsiri et al., 2018). 

In addition, the use of robotics can help address labor shortages, which often pose serious problems in many areas, 

as indicated by BPS data from 2013 to 2021 showing a decline of about 10-15% in the number of farmers. Robots can 

work continuously, even in unfavorable weather conditions, ensuring that tasks are carried out effectively. Arduino-

based automation systems also enable real-time data collection on soil conditions and plant health, providing valuable 

insights for better agricultural management (Mumtaz et al., 2018; Gong et al., 2020).  

The application of this technology also supports more sustainable farming practices. By minimizing the use of water 

and pesticides, and implementing more environmentally friendly techniques, agricultural robotics can contribute to the 

sustainability of ecosystems. Additionally, this technology opens up opportunities for the younger generation to engage 

in innovation, enhancing their skills in programming and system design, while creating new solutions to existing 

challenges. Thus, this transformation is not only crucial for farmers but also for global food security in the future. 

Referring to the research that has been carried out by previous researchers, the researcher has reviewed and 

conducted research related to the Rice Farming Applicator Robot Control System Based on Radio Wave Communication 

Using Flysky FS-iA6 Type Remote Control and Arduino Mega. The focus of this research is to design a rice applicator 

robot and its control system using a transmitter-receiver (Flysky FS-iA6 2.4 GHz). The remote can control the movement 

of the robot wheel (forward, backward and turning), the sprayer boom (up-down and open-close) and the spray pump. 

The aim of this research is to create a rice farming applicator robot that can be controlled remotely. The novelty of this 

research is in the pesticide applicator machine for lowland rice with remote control. 

2. RESEARCH MATERIALS AND METHODS 

The research was conducted in May 2022 - August 2023 at the Hardware Laboratory, Computer Engineering Technology 

Study Program, Vocational School of IPB and in Bojong Village rice fields, Cilimus District, Kuningan Regency, West 

Java Province. The functional design concept for the requirements for tools and materials used is shown in Table 1. The 

selection of hardware shown in Table 1 is based on the needs in the development of the robot. The chosen components 

have been analyzed and are readily available, ensuring that they can be easily sourced if replacement parts are needed 

for future maintenance of the robot. 
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Table 1. The concept of functional design for tools and materials 

No Materials and tools Volume Unit Describe 

1 Flysky FS-iA6 type remote 

control 

1 unit As a transmitter and input for controlling wheel motion, boom 

sprayer motion, and pumps 

2 FS-iA6 2.4GHz 1 unit As a receiver that can catch the signal from the transmitter. 

The next signal will be processed by Arduino Mega 

3 Arduino Mega 1 unit As a data/signal processing that is sent from the input 

4 350 watt 24 VDC electric motor 

brand Kits Guru MY1016Z3 

4 unit As a wheel drive (output) 

5 BTS 7960 type motor driver 9 unit As a PWM (Pulse Width Modulation) regulator of electric 

motors. BTS can issue currents up to 43A 

6 24 VDC Motor 555 Metal Gear 

Gearbox 90 RPM High Torque 

(brand Takanawa0 

4 unit As a sprayer boom drive (output) 

7 Linear Actuator 500 mm 12 

VDC 1500 N 50 cm motorized 

150 kg 

2 unit As a front-wheel drive to turn (output) 

8 Pump 12 VDC 250 PSI Big 

Pump N2828 120 Watt (brand 

NIKUMA) 

3 unit Pumping and flowing pesticide liquid to each nozzle (output) 

9 Nozzles 20 unit Pesticide drains 

10 5 VDC relays 3 unit As a pump on/off switch 

11 Robot frame mechanics and 

control systems 

1 pack Using holo iron 4x4 cm, 4x2 cm, 3x3 cm, ½ inch pipe and 

angle iron. The mechanical frame of the robot is divided into 3 

main parts, namely: the legs/wheels, the boom sprayer, and the 

body. 

2.1. Design 

The design is carried out to facilitate the business process of making applicator robots and their control systems. The 

design stages in this study consist of four parts, namely: 

2.1.1. Block Diagram Design 

Block diagrams are made to map work processes on robots and systems that are made. More details are shown in Figure 

1. In principle, the transmitter will send data which is then received by the receiver via radio wave communication, then 

the data is sent to the micro-controller. Arduino Mega will process the received data and order the output to work 

according to the input command received by Arduino Mega. 

 

Figure 1. Block diagram of the rice farming applicator robot control system 
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The operation of the remote-control system on the Robot is more clearly illustrated in Figure 2 and Table 2. Both 

provide details about the remote-control instructions and the functions of these instructions. The remote control is 

divided into two modes: Mode 1 for controlling the movement of the boom sprayer, and Mode 2 for controlling forward 

and backward movement, turning, and the on-off function of the pump. 

(a)  (b)  

Figure 2. Remote control instructions: (a) mode 1; (b) mode 2 

Table 2. Functions of remote-control instructions 

Mode Controlled Description 

Mode 1 

(Switch 

Position C2) 

Boom Sprayer: 

Open-Close 

a. If the stick is at point J, then no instructions are given to the boom sprayer. 

b. If the stick moves from point J to point K, then: 

 If switch D1 is activated, the right boom sprayer will open. 

 If switch D2 is activated, the right boom sprayer will close 

c. If the stick moves from point J to point L, then: 

 If switch D1 is activated, the left boom sprayer will open. 

 If switch D2 is activated, the left boom sprayer will close. 

Boom sprayer: 

up-down 

 

a. If the stick is stationary at point A, then no instructions are given to the boom sprayer. 

b. If the stick moves from point A to point B, then both boom sprayers will rise. 

c. If the stick moves from point A to point C, then both boom sprayers will lower. 

d. If the stick moves from point A to point D, then no instructions are given to the boom 

sprayer. 

e. If the stick moves from point D to point F, then the left boom sprayer will rise. 

f. If the stick moves from point D to point G, then the left boom sprayer will lower. 

g. If the stick moves from point A to point E, then no instructions are given to the boom 

sprayer. 

h. If the stick moves from point E to point H, then the right boom sprayer will rise. 

i. If the stick moves from point E to point I, then the right boom sprayer will low 

Mode 2 

(Switch 

Position C3) 

Electric Motor 

350 W 24 V: 

Forward-Reverse 

a. If the stick moves from point A to point B: 

 If the throttle stick is at point D, then speed is 0% (PWM = 0). 

 If the throttle stick is at point E, then speed is 100% (PWM = 255). 

b. If the stick moves from point A to point C: 

 If the throttle stick is at point D, then speed is 0% (PWM = 0). 

 If the throttle stick is at point E, then speed is 100% (PWM = 255). 

12 DC Actuator a. If the stick moves from the center to point F, the steering wheel will turn to the left. 

b. If the stick moves from the center to point G, the steering wheel will turn to the right. 

12 DC Pump a. If switch D1 is active, then the pump is off. 

b. If switch D2 is active, then the pump is on. 

2.1.2. Flowchart Design 

Figure 3 shows the flow diagram of the rice farming robot applicator control system. When the operator activates the 

main electrical button, all components are ready to be controlled. The wheels will function according to the input given. 

The applicator works if the sprayer boom is open. Likewise for controlling the sprayer boom up and down. 
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Figure 3. Flowchart of the rice farming applicator robot control system 

2.1.3. Hardware and Software Design 

The hardware design consists of four control button functions, namely control for the movement of the robot wheel, 

opening and closing and rising and falling of the sprayer boom and on-off of the applicator pump. The components used 

are 9 BTS7960 motor drivers, 3 relays, 1 Arduino Mega, 8 limit switches and 1 Flysky FS-iA6 2.4 GHz package. 

 

 

(a) (b) 

Figure 4. The hardware design of the farming applicator robot control system: (a) Wheel control, boom sprayer, and pump; (b) Limit 

switch for boom sprayer 
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In more detail, the design of the control system hardware is shown in Figure 4. Figure 4(a) illustrates that the Arduino 

Mega functions as a data or signal processor. The data or signals received from the FS-iA6 receiver are processed by 

the Arduino Mega. Subsequently, the Arduino Mega commands the BTS 7960 to activate according to the received 

inputs (such as up-down/open-close for the boom sprayer; forward-backward/left-right for direction; on/off for the 

pump). Figure 4(b) explains the functionality of the hardware components that interrupt the movement of the open-

close/up-down boom sprayer. This is necessary based on the minimum and maximum range for the open-close/up-down 

operation of the boom sprayer. 

Meanwhile, in software design, the programming language used is the C programming language. Of course, the 

program code is adapted to the hardware design, which consists of five parts, namely: pin initialization, receiver control, 

wheel control, boom sprayer control and pump control. 

2.1.4. Robot Mechanical Structural Design 

Structural design was carried out to determine the shape, dimensions and materials of each component required. More 

details were shown in Figure 5. 

 

Figure 5. Mechanical structural design of the rice farming applicator robot 

2.2. Implementation and Testing Stage 

The implementation stage is the integration of hardware and software devices. The success of the implementation phase 

is measured from the test results. Testing is carried out to determine the performance of hardware devices, software 

devices, and the integration between the two. Testing on the applicator robot control system consists of robot mechanical 

functional testing, transmitter-receiver range testing, hardware testing, and robot control system integration testing. 

3. RESULTS AND DISCUSSION 

3.1. Robotic Mechanical Functional Testing 

Mechanical functional was tested to find out whether the framework of the robot is functioning properly or not to be 

implemented. Tests were carried out on the leg frame, wheel gear box, boom sprayer and turning system. 

3.1.1. Leg Frame 

The leg frame is made with the main material which is composed of rectifier suspension, upper fork, lower fork and 

suspension. The suspension functions as a support for the robot's body, while the suspension rectifier has an important 

role in aligning the lower leg and the suspension to remain vertical. The wheelbase is more clearly shown in Figure 6. 

The wheel legs can support a weight of 195 kg. The suspension used is a mono shock type which has a spring constant 

value of k = 2500 N/m. The robot that is made has a construction of 4 pieces of suspension, so the deflection value of 

the spring against the mass of the load is 0.02 m. This spring deflection value is used to determine the distance between 

the upper fork and lower fork connected by the suspension rectifier. 
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Figure 6. The wheel frame of the rice farming applicator robot 

3.1.2. Motor Gearbox 

In this research, the wheel rotation system is assisted by a bevel gear model. Bevel gears are used to efficiently transmit 

power between shafts that intersect each other at different angles. This allows robotic machines to transfer power with 

little energy loss caused by friction and heat. The results of the rotation (RPM) test against the load (without bevel gear 

and with bevel gear) are shown in Figure 7. In this study the bevel gear ratio used was 1:3, with a thread count of 18:54. 

Thus, the torque generated after adding bevel gear to 3.33 Nm (3x than before). 

  

 (a)  (b) 

Figure 7. Results of the rotation (RPM) test on the load (without and with bevel gear): (a) one motor, and (b) four motors 

3.1.3. Boom Sprayer 

The sprayer boom is made to open and close and go up and down. The sprayer boom is connected to the sprayer rail. 

The boom sprayer test results are shown in Table 3. Table 3 explains that the mechanical functional testing of the boom 

sprayer is functioning properly. 

Table 3. The results of the boom sprayer mechanical test 

No Sprayer boom condition Motor Drive Iron screw Spayer Roller Vibration 

1 Closed-Open On Rotating Motion Smooth move < 3o 

2 Closed-Open Off Not Spinning Not moving There isn't any 

3 Ups and down On Rotating Motion Smooth move < 3o 

4 Ups and down Off Not Spinning Not moving There isn't any 

3.1.4. Turning System 

Turning system testing is carried out on wheel conditions (straight and turning). The main mover in the turning system 

is the actuator. The actuator is powered by 12 volts. The mechanical weight of the legs and wheels is 30 kg each. The 
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test results are shown in Table 4. The results of the mechanical testing of the turning system were successful. The turning 

system is capable of turning and returning to the starting position with 12volt power. The angle formed is 45o when 

turning and 0o when straight. 

Table 4. The results of the mechanical testing of the wheel turning system 

No Wheel 

Condition 

Actuator 1 

(cm) 

Actuator 2 

(cm) 

Left Wheel Angle 

(oC) 

Front Wheel 

Angle 

Time 

Required (s) 

1 Straight 15 15 0 0 0 

2 Turn right 0 30 45 45 10 

3 Turn left 30 0 45 45 10 

3.2. Transmitter-Receiver Range Testing 

The robot was developed with a remote-control mode assisted by a remote controller (FS-iA6). FS-iA6 is capable of 

communicating remotely within a range of less than 150 m (without obstacles) based on radio wave communication. 

The transmitter-receiver communication test results are shown in Table 5. Table 5 explains that communication between 

the transmitter and receiver shows a significant difference between conditions with and without interference, as well as 

the distance variable. In an open area with interference, out of seven tests conducted at distances ranging from 25 m to 

150 m, six of them successfully received data, resulting in a success rate of 85.71%. This testing indicates that at a 

distance of 125 m, communication can still occur effectively; however, at a distance of 150 m, no data was received by 

the receiver. Conversely, in conditions without interference, all tests were successful, yielding a success rate of 100%. 

This demonstrates that the transmitter and receiver can communicate effectively without external disruptions. Testing at 

greater distances, such as 125 m and 150 m, confirms that the system continues to function well under ideal conditions. 

Overall, these results emphasize that interference has a significant impact on communication capability, and conditions 

without interference provide optimal results at all tested distances. 

Testing is carried out to ensure whether the maximum range of the received signal is stable. The analyzed results are 

in the form of "distance" data. Table 5 shows the maximum operating distance of the transmitter-receiver performance. 

The tests are conducted in an open area (with/without interference). The tests with interference are conducted with the 

remote (transmitter) positioned approximately 4 m away from a high-voltage power pole. The error results (with 

interference) at a distance of 150 m indicate that the frequency wave signal is decreasing, causing interruptions in 

transmitter-receiver communication. In contrast, the results of the tests conducted without interference show that the 

communication range between the transmitter and receiver at 150 m remains uninterrupted. 

Table 5. Results of transmitter and receiver communication tests 

Test to- Distance (m) 
In an Open Area 

(With Interference) 

In an Open Area 

(Without Interference) 

1 25 Data received Data received 

2 50 Data received Data received 

3 75 Data received Data received 

4 100 Data received Data received 

5 125 Data received Data received 

6 147 Data received Data received 

7 150 No data received by the receiver Data received 

In an open area (with interference), the potential for electromagnetic noise significantly impacts the performance of 

the Flysky FS-iA6 remote radio waves, especially since the system relies on radio signal transmission that can be 

disrupted by various external factors. The Flysky FS-iA6 operates at a frequency of 2.4 GHz, meaning that high-voltage 

power sources can create electromagnetic interference that disrupts radio communication. This results in signal 

reflections that collide, affecting the loss of effective range. Consequently, at 150 m, the frequency wave signal 

diminishes, leading to a breakdown in transmitter-receiver communication (generally, the Flysky FS-iA6 is capable of 

operating up to a range of 300 m) in an open area without interference. 



Jurnal Teknik Pertanian Lampung Vol. 14, No. 5 (2025): 1948 - 1961 

1956 
 

The signal used in this control system is radio waves, which may face disturbances related to control, including 

response delays, safety issues, and the possibility of unwanted actuation, especially in weak signal situations. Control 

delays can occur if the signal from the transmitter to the receiver is interrupted or experiences latency, resulting in 

unpredictable movements of the controlled model. However, in this robot, such issues are not urgent, as the robot 

operates on the ground, unlike aircraft models that could fall and pose risks to nearby people or damage property if 

control delays occur. 

Additionally, unwanted actuation can be managed by the robot. In weak signal conditions, the transmitter may 

misinterpret the data received, causing components to move without clear commands. Therefore, the robot has 

implemented mitigation steps, such as ensuring that the control software has logic capable of recognizing and effectively 

responding to weak signal situations (through captured voltage values) and dividing remote control instructions into two 

modes, thereby reducing communication noise between the transmitter and receiver. 

3.3. Hardware Testing 

Hardware testing for output voltage was carried out on the BTS 7960 motor driver circuit. The aim was to determine 

the performance of the electric motor based on the robot load. More specifically, the results of the PWM test for electric 

motors against output voltage at a load of 100 kg and 195 kg are shown in Figure 8. Measurements of PWM speed 

versus output voltage on asphalt for load variations show the same pattern, namely the greater the PWM value used, the 

greater the output voltage value. The output voltage generated by the load is 195 kg lower than other loads. This is 

because when the load increases, more current flows through the internal impedance, causing a higher voltage drop. If 

the test is carried out on loose and wet soil media, the output voltage will decrease. This is due to the increased load 

(external force factor). More specifically, the results of measurements on loose and wet soil are shown in Figure 9.  

Figure 8. Output voltage of the PWM value against the robot load on asphalt land: (a) load 100 kg; (b) load 195 kg 

  
(a) (b) 

Figure 9. Output voltage of the PWM value against the robot load on loose and wet soil: (a) load 100 kg; (b) load 195 kg 

    
(a) (b) 
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Table 6. Test results for the optimum PWM value of the DC 555 motor for the boom sprayer 

No PWM 
Voltage 

(volt) 

Time for the ups and 

downs (s) 

Time to open and 

close (s) 
Description 

1 0 0 Not moving Not moving Not moving 

2 50 2.35 30 30 smooth 

3 100 4.71 23 20 Smooth enough 

4 150 7.06 20 19 Smooth enough 

5 200 9.41 19 17 Not smooth 

6 255 12 18 16 Not smooth 

The test data of voltage versus PWM in Figures 8 and 9 can be used to confirm the effectiveness of electric motor 

movement significantly. PWM functions as a speed controller for the electric motor by varying the ratio of on and off 

time of the signal. The higher the average voltage received by the motor, the greater the duty cycle of the PWM signal, 

leading to increased speed. By collecting voltage data at various PWM levels, a relationship between duty cycle and 

average voltage is established. A linear graph of voltage and PWM shows that the motor operates well and is responsive 

to changes in PWM. The data in Figures 8 and 9 represent the averages from three repeated tests. The accuracy values 

obtained are 99.80% for Figure 8(a), 99.74% for Figure 8(b), 99.80% for Figure 9(a), and 99.58% for Figure 9(b). Table 

6 explains that the optimum PWM value suitable for use for sprayer booms going up and down and opening and closing 

is 50. The test results show that there is smooth movement in the thread axle if the PWM is set at a value of 50. The 

length of the threaded iron used as the boom driver/pusher sprayer is 100 cm. 

Another electronic circuit test is the circuit test for the pump. The pump is connected to a 5volt relay. This test is 

carried out to determine whether the relay functions properly when the coil is given a voltage of 5 volts and 0 volts. 

When the relay condition is "NO" (0 volt), the relay is in the off state, so the pump is not active. On the other hand, 

when the relay condition is "NC" (5 volts), the relay is on, so the pump is active. 

3.4. Field Performance Testing of the Robot 

This testing is conducted to evaluate the field performance of the pump applicator on the robot concerning the liquid 

distribution pattern produced by the sprayer while the applicator robot operates at specific forward speeds and vibrations. 

The testing is carried out dynamically. The vibrations generated during robot operation and when the sprayer pump is 

active are less than 5°. Figure 10 shows liquid distribution pattern formed when synchronized with the forward speed. 

 

Figure 10. Liquid distribution pattern synchronized with forward speed 

3.5. Testing the Integration of the Paddy Farming Applicator Robot Control System 

This test was carried out to ensure that the control system integration could be applied to the rice farming applicator 

robot. Testing was carried out for robot conditions (forward, backward); boom sprayer (open-close and up-down); and 

pump (on, off). More detailed test results of the robot applicator control system integration are shown in Table 7. 
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Table 7. The results of the applicator robot control system integration test 

No Test Name Integration Input and Output Describe 

1 Proceed 

 

Succeed 

2 Back off 

 

Succeed 

3 
Open the sprayer 

boom 

 

Succeed 

4 
Close the sprayer 

boom 

 

Succeed 

5 
Raise the sprayer 

boom 

 

Succeed 

6 
Lowering the 

sprayer boom 

 

Succeed 

7 Turn right 

 

Succeed 

8 Turn left 

 

Succeed 

9 Applicator pump on 

 

Succeed 
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The testing was conducted at a sprayer boom height of 40 cm, where the average width between rice rows is 100 

cm. The applicator robot took 42.86 s to spray an area of 24 m, with a sprayer boom span of 6 m. Thus, the spraying 

speed is 4.48 L/min. The application volume is 224 L for an area of one hectare. The theoretical field capacity is 1.20 

ha/h, the effective field capacity is 1.21 ha/h, and the field efficiency is 99.83%. 

4. CONCLUSION  

The application of a rice farming applicator robot control system based on radio wave communication using a remote-

control type Flysky FS-iA6 and Arduino mega has been successfully carried out. Robot mechanization with a total 

weight filled with liquid is 195 kg. The use of a bevel gear gearbox can increase the torque value up to 3 times, even 

though the RPM decreases. The use of 4 electric motors further increases the stability of the robot's movement (RPM 

and torque) when given the maximum load of the robot. The boom sprayer successfully opens and closes and fluctuates 

smoothly at the optimum value of PWM 50 and voltage 2.35. The time required for the boom sprayer to open and close 

and rise and fall is 30 s. The relay which functions as a switch is successfully controlled, so that the pump can be 

activated and deactivated in mode 2 at the input. Transmitter-receiver communication test was successfully carried out. 

Transmitter-receiver communication is capable of up to a distance of < 150 m. With this, the robot provides a positive 

impact on the social welfare of farmers, particularly in terms of their health. This robot also emphasizes contributions 

to a user-friendly robotic control system, agile wheel movement, and environmental friendliness. This aligns with the 

SDGs 2, 6, 12, and 13 related to environmentally friendly agricultural technology, supporting future research in 

agriculture towards full autonomy or IoT integration. Next, the development of the robot needs to be enhanced in the 

maneuvering system, particularly in the turning mechanism. The use of a skid steering motion system can be considered 

to increase agility during turns. This approach allows the robot to rotate more quickly and efficiently, improving its 

navigation capabilities in narrow or complex terrains. 
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