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Abstract 
 

The Agricultural Fertilizer Tech-Rover is a wireless-controlled 
rover designed to improve fertilizer application in small-scale 
farming. Small farms often struggle with labor-intensive tasks, 
uneven fertilizer distribution, and limited access to modern 
technology, which can lead to inefficiencies, lower crop yields, and 
higher costs. This rover addresses these challenges by offering an 
easy-to-use, mobile-controlled solution that increases fertilizer 
application accuracy. 
Using Bluetooth technology, the rover can be controlled remotely 
through a mobile app, reducing physical effort for farmers and 
improving efficiency. It is powered by solar energy and can also 
use an optional electric charging system, making it perfect for 
areas with limited electricity. The rover’s flexible design helps 
optimize resource use, boost crop yields, and promote sustainable 
farming practices. 
The goal of this project is to provide small-scale farmers with 
affordable, effective tools that enhance productivity, support 
sustainability, and strengthen food security. By modernizing 
farming methods in rural areas, the Agricultural Fertilizer Tech-
Rover contributes to better livelihoods and stronger. 

 
INTRODUCTION 
Agriculture plays a key role in the economies of 
many developing countries, where small-scale 
farming is the primary source of income for 
much of the population. However, small-scale 
farmers often face significant challenges, 
including limited access to modern farming 
technologies. Traditional farming methods, such 
as manual planting and fertilizing, are not only 
labor-intensive and time-consuming but also 
inefficient. These outdated practices lower 
productivity and put physical strain on farmers, 
hindering growth in the agricultural sector. 
Moreover, the improper application of 
fertilizers—whether too much or too little—can 
harm crop yields and waste valuable resources. 

To address these problems, the Agricultural 
Fertilizer Tech-Rover was created. This 
affordable, wireless-operated rover is 
specifically designed to help small-scale farmers 
improve their farming practices. By automating 
tasks like planting and fertilizing, the rover 
reduces the need for manual labor, making 
farming more efficient. It also ensures that 
fertilizers are applied accurately, optimizing 
crop yields and resource use. 
The rover is controlled remotely via a mobile 
phone using Bluetooth technology, allowing 
farmers to operate it from a distance. This 
feature enhances operational efficiency while 
also reducing the physical effort needed from 
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farmers, allowing them to focus on other 
important tasks. 
Additionally, the Agricultural Fertilizer Tech-
Rover is designed with sustainability in mind. It 
uses solar power to recharge its battery during 
the day, which is especially useful for farmers in 
remote areas where electricity is scarce or 
unavailable. The rover’s affordable design 
makes it accessible to farmers, and its ease of 
use means that even those with little technical 
knowledge can operate it without difficulty. 
Built from durable, low-cost materials, the rover 
can withstand the tough conditions found on 
many farms. 
By automating crucial tasks like planting and 
fertilization, the Agricultural Fertilizer Tech-
Rover helps farmers increase their productivity 
and profitability while also improving their 
quality of life. The rover’s precise fertilizer 
application ensures that resources are used 
efficiently, promoting sustainable farming 
practices that are vital for long-term food 
security. 
This project aims to transform farming in 
developing regions by providing small-scale 
farmers with the tools they need to succeed. 
With the Agricultural Fertilizer Tech-Rover, 
farmers are empowered to modernize their 
operations, reduce costs, and compete in the 
global agricultural market. Ultimately, the 
project helps strengthen rural economies, 
improve food security, and create more 
sustainable agricultural practices for the future. 
 
OBJECTIVE 
The goal of the Agricultural Fertilizer Tech-
Rover project is to create an affordable, 
wireless-controlled rover specifically designed 
for small-scale farming, aimed at automating 
essential tasks like planting and fertilizer 
application. The main objectives of the project 
are as follows: 
Increased Operational Efficiency: Reduce the 
need for labor-intensive manual tasks, helping 
farmers save time and energy, and allowing 
them to focus on other important farming 
activities. 
Accurate Fertilizer Application: Ensure 
precise and controlled fertilizer usage, which 
optimizes crop growth, minimizes waste, and 
improves resource management. 
Sustainable Energy Use: The rover will be 
powered primarily by solar energy, with an 
optional electric charging backup, making it 
ideal for use in remote locations where access to 
electricity is limited. 
Affordable and Durable Design: Offer a cost-
effective solution that is durable enough to 
withstand the challenges of farming 

environments, ensuring it remains within the 
financial reach of small-scale farmers. 
Boosted Productivity: By automating key 
farming tasks, the rover will enhance farm 
efficiency, increase crop yield, and improve the 
overall profitability of small-scale farmers, 
contributing to stronger rural economies. 
This project aims to improve farming practices 
by making modern technology more accessible, 
supporting sustainable agriculture, and helping 
farmers increase productivity and income.By 
achieving these objectives, the Agricultural 
Fertilizer Tech-Rover seeks to promote 
sustainable farming practices, improve food 
security, and optimize the efficiency of small-
scale farming operations. 
 
METHODOLOGY 
Methodology for the Development and 
Evaluation of the Agricultural Fertilizer Tech 
Rover 
The development and evaluation of the 
Agricultural Fertilizer Tech Rover, a wireless-
controlled rover designed for small-scale 
farming, involves several key stages: design and 
development, material selection, system 
integration, and experimental validation. This 
section outlines the approach taken to ensure 
the rover meets project objectives, with a focus 
on its technological components, testing 
protocols, and evaluation techniques to 
guarantee effectiveness and efficiency. 
 

A. Design and Development of the 
Fertilizer Tech Rover 
The design process for the Agricultural 
Fertilizer Tech Rover began by analyzing the 
challenges small-scale farmers face in their daily 
farming tasks. Based on this analysis, a 
conceptual design was developed to combine 
automation and user-friendly operation for 
tasks like fertilization and planting. The design 
process involved the following steps: 
1. System Architecture: 
The rover was designed with a modular 
structure that integrates a mobile-controlled 
system, soil and fertilizer sensors, and a solar-
powered energy system. Bluetooth technology 
allows farmers to control the rover via a mobile 
app, offering convenience and flexibility. 
2. Mechanical Design: 
Lightweight, durable materials were selected to 
build the rover’s structure, making it suitable for 
use in agricultural environments. The rover 
features an adjustable mechanism for planting 
rows and applying fertilizers, along with an 
efficient steering system for smooth navigation 
across varied terrain. 
3. Control and Navigation System: 
The rover is controlled through Bluetooth 
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communication with a mobile app. It includes 
basic control functions such as 
forward/backward movement, left/right 
steering, and activation/deactivation of the 
fertilizer dispensing system. 
4. Power Supply Design: 
The rover is equipped with a solar-powered 
energy system to ensure continuous operation, 
especially in remote areas with limited 
electricity access. A backup electric charging 
system is also provided to ensure reliable 
performance when solar power is insufficient. 
 

B. Selection of Materials 
To ensure durability and functionality, the 
following materials were chosen for the rover: 
1. Casing and Frame: 
The frame and casing of the rover are made 
from lightweight, high-strength metal alloys that 
offer durability and resistance to wear from field 
conditions. 
2. Fertilizer Applicator: 
The fertilizer dispensing mechanism is designed 
to handle both granular and liquid fertilizers. 
Corrosion-resistant materials ensure that the 
mechanism remains functional and reliable over 
time, even in harsh agricultural environments. 
3. Solar Panel and Battery: 
A high-efficiency solar panel was selected to 
charge the rover’s battery, ensuring it can 
operate for extended periods in areas where 
access to electricity is limited. 
4. Wheels and Steering Mechanism: 
The rover is equipped with high-traction rubber 
wheels designed to navigate various terrains, 
providing stability and control during operation. 
 

C. System Integration 
Once all components were designed and 
sourced, the next step was integrating them into 
a cohesive system: 
1. Control System Integration: 
An easy-to-use mobile app was developed to 
provide farmers with an intuitive interface for 
controlling the rover. The app communicates 
with the rover through Bluetooth, allowing 
users to control its movement and fertilizer 
dispensing system from their mobile devices. 
2. Sensor Integration: 
Soil moisture sensors and fertilizer application 
sensors were integrated into the rover to ensure 
accurate and efficient fertilizer application. 
These sensors help optimize the use of 
resources and improve the rover's performance 
in real-time. 
3. Power System Setup: 
The solar charging system was integrated into 
the rover’s onboard battery, and the backup 
electric charging system was also connected to 

ensure reliable operation in various weather 
conditions. 
 

D. Experimental Setup and Testing 
Field trials were conducted to evaluate the 
rover’s performance under real-world farming 
conditions: 
1. Test Fields: 
Various test fields with different soil types and 
environmental conditions were selected to 
ensure the rover could operate in diverse 
agricultural settings. Small-scale farms in rural 
areas, where smallholder farmers typically work, 
were chosen for testing. 
2. Operational Tests: 
The rover’s ability to move across fields, 
perform planting tasks, and apply fertilizers was 
assessed. Specific tests focused on its navigation 
capabilities, accuracy of fertilizer dispensing, 
and overall energy efficiency. 
3. Performance Metrics: 
The rover’s performance was evaluated based 
on the following criteria: 
Fertilizer Application Efficiency: How accurately 
and evenly the fertilizer is applied. 
Ease of Operation: User-friendliness of the 
mobile app interface. 
Energy Efficiency: The performance of the solar 
power system and battery life under different 
weather conditions. 
Durability: The rover's ability to withstand 
harsh field conditions like dust, moisture, and 
rough terrain. 
Farmer Feedback: Insights from farmers about 
the rover’s impact on labor reduction, ease of 
use, and improvements in crop productivity. 
 

E. Data Analysis and Evaluation 
After collecting data from the field trials, the 
results were analyzed to assess the rover’s 
overall performance: 
1. Comparative Analysis: 
The rover's performance was compared to 
traditional farming methods, focusing on 
fertilizer application accuracy, time saved, and 
resource efficiency. 
2. Statistical Analysis: 
Statistical methods were applied to test whether 
improvements in efficiency and productivity 
were significant. This ensured that the data 
reflected real improvements. 
Based on the experimental results and data 
analysis, conclusions were drawn regarding the 
Agricultural Fertilizer Tech Rover's viability 
as an affordable, effective, and efficient solution 
for small-scale farmers. Future improvements 
were also recommended, including: 
• Enhancements to the rover’s battery life for 

longer operational periods.    
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• Improvements in the mobile app interface     
for greater ease of use. 

• Further testing in a variety of agricultural 
environments to ensure robustness. 

The evaluation process helped verify the rover’s 
effectiveness in improving farming practices 
while providing valuable insights for future 
development. 

• Enhancements to the mobile app for 
better user interaction. 

• Increased solar panel efficiency for 
extended operational periods. 

• Integration with other precision 
farming tools, such as automated irrigation 
systems, to further improve farming 
practices. 

 
BLOCK DIAGRAM 

 

 
Fig 1. Block diagram of FertilizerTech Rover 

 
Working of the Agricultural 
FertilizerTech Rover : 
Mobile Phone Control 
The FertilizerTech Rover can be operated 
remotely via a mobile phone equipped with 
Bluetooth technology. This wireless control 
feature enables farmers to conveniently 
manage the rover from a distance, 
eliminating the need for physical proximity 
during operation. 
 
Control Buttons 
The mobile application offers several 
control buttons to facilitate easy navigation 
and operation of the rover: 

• Forward (Fwd): Moves the rover forward, 
allowing it to traverse the field for planting. 

• Backward (Back): Reverses the rover's 
direction, providing flexibility in 
maneuvering. 

• Left/Right: Controls that enable the rover to 
turn, ensuring precise navigation during 
row planting. 

• Spray On/Off: This button activates or 
deactivates the spraying mechanism for 
fertilizer application, giving farmers control 
over when to apply fertilizer. 
 

Power System 
The rover is equipped with a solar panel 
that charges the onboard battery during 
daylight hours. This renewable energy 
source ensures continuous operation, 
especially in remote areas where access to 
electricity is limited, promoting 
sustainability while reducing energy costs. 

• Electric Charging Option: In addition to 
solar power, the rover features an electric 
charging option. This ensures that the rover 
can still be powered using a conventional 
power supply when solar energy is 
insufficient, providing a reliable backup 
solution for uninterrupted operation. 
 
Operational Flexibility 
The combination of Bluetooth control and 
dual power options (solar and electric 
charging) makes the Agricultural 
FertilizerTech Rover highly versatile. This 
flexibility allows farmers to operate the 
rover under various conditions and 
locations, adapting it to meet their specific 
agricultural needs. 



ITSI Transactions on Electrical and Electronics Engineering 

 

22 

 

 
CONCLUSION 
In conclusion, the Agricultural Fertilizer 
Tech-Rover offers a practical and 
sustainable solution for small-scale farmers 
facing challenges in fertilizer application. By 
leveraging Bluetooth technology and solar 
power, the rover provides a cost-effective, 
energy-efficient way to improve fertilizer 
distribution, reduce labor, and enhance 
crop yields. Its design promotes resource 
optimization and supports 
environmentally-friendly farming practices, 
contributing to greater food security and 
more sustainable agricultural methods. This 
project empowers farmers with modern 
tools to improve productivity and 
strengthen rural livelihoods, fostering long-
term agricultural development. 
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