
Research Article

Journal of Advanced Research in Embedded System (ISSN: 2395-3802)
Copyright (c) 2025: Author(s). Published by Advanced Research Publications

Journal of Advanced Research in Embedded System
Volume 12, Issue 3&4 - 2025, Pg. No. 1-4

Peer Reviewed Journal

I N F O A B S T R A C T

E-mail Id: 
sondarvamaulin2004@gmail.com
Orcid Id:  
https://orcid.org/0009-0007-6693-1501
How to cite this article: 
Sondarva M V. A Conceptual Design of an IoT-
Based System for Real-Time Land Coverage 
Monitoring in Agricultural Machinery. J Adv Res 
Embed Sys 2025; 12(3&4): 1-4.

Date of Submission: 2025-08-14
Date of Acceptance: 2025-08-27

A Conceptual Design of an IoT-Based System 
for Real-Time Land Coverage Monitoring in 
Agricultural Machinery   
Maulin V Sondarva1

Student, Department of Mechanical Engineering, V V P Engineering College, Kalavad Road, Virda Vajadi, Rajkot, Gujrat, India
DOI: https://doi.org/10.24321/2395.3802.202505

Agriculture is an important field for the world and for the people of 
the world because it is a straightforward matter that we need food 
to live, so it is only through this field that that food reaches us. So 
innovation is also necessary in the agriculture field. If we use current 
technologies like IoT (Internet of Things) and IIoT (Industrial Internet 
of Things) and concepts of related fields to farm better, then we can 
bring many improvements to the particular process of farming, and 
with the help of new technology, we can make that process easier. 
Currently, there are many farmers in the agriculture field, especially 
in India, who are deprived of this technology, and due to this, if any 
problem arises while farming, it takes more time to find a solution. In 
this project, an attempt has been made to solve one such problem, 
which is land Coverage Monitoring. There are many farmers in India 
who still use old machinery for farming, but this level of technology 
is not available in those machines. This project is trying to create a 
device that will help farmers to know how much of their land they 
are operating their machines on. Farmers can install this device in 
their old machines. Farmers do not have to spend money on modern 
vehicles for this technology, making it cost-effective for them. Many 
components have been used to make this device, such as the Global 
Positioning System (GPS), Microcontroller Communication Module, etc. 
Other hardware components are also used to make this device, such as 
an SD card module, TFT display, IMU, TVS diode, and buck converter. 
The combination of all these hardware components makes the whole 
device run smoothly. Basically, with the help of these components, 
the farmer can get information about how much area on the land the 
machine covers when this device is installed in the machine.  
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Introduction  
Currently, agriculture has become much easier with the 
help of technology. In the past, when farming was done, 
people would carry out all agricultural processes based 
on estimations. So, when there was a sudden change in 
climate or some other problem arose, they would not 
know about it in advance, and farmers had to bear a lot 
of losses. Agricultural fields also face many problems, such 
as soil degradation, lack of machinery, lack of knowledge, 
etc. However, the scenario has changed now because as 
the world have started using technologies like Industry 
4.0 and IoT in their respective fields, the problems that 
used to arise have now started to decrease, no matter 
what the field.1 

Today’s world is progressing very rapidly in terms of 
technology, and Industry 4.0 and IoT are among these 
advancements. Basically, IoT stands for “Internet of Things”, 
meaning connecting a “thing” to the internet. Here, a 
“thing” can be any device, such as our home devices, AC, 
refrigerator, light bulb, etc. With the help of IoT, we can 
connect all these devices to the internet and control them 
wirelessly from anywhere in the world. Once these devices 
are connected with IoT, operating them becomes easy. 

As Mentioned above, IoT (Internet of Things) is a network of 
physical objects. Here, “things” means the physical objects 
that can be home appliance devices like refrigerators, 
thermostats, light bulbs, cars, drones, fitness devices, etc. 
All these things can communicate with each other without 
any human interaction; this is done by the Internet of Things. 
The “things” have sensors, software, and technologies that 
connect them with other devices. 

IIoT (Industrial Internet of Things) is a part of IoT. IIoT is 
significantly used in industries, agriculture, power plants, 
etc. Here, the “things” are machines and heavy equipment. 
In industry, high productivity, high efficiency and the best 
utilisation of machines and manpower are necessary, so 
IIoT can help in these areas. Also, IIoT helps in agriculture 
in many operations like resource management, fertilising, 
crop monitoring, weather change conditions, manual 
operations like tilling and cultivation, soil degradation, 
etc..2 Nowadays, agricultural machines also come with 
technologies like precision agriculture, smart sprayers, 
and automated irrigation, etc. Here, precision agriculture 
means how much area is covered by the machine on the 
land, like tractors and power tillers; that can be seen on 
those machines on a particular screen or a separate device. 
So, it can be helpful to do accurate farming and also reduce 
the operation time. 

The IIoT technologies that make agriculture accurate 
and precise come in the form of modern machinery and 

equipment used in agriculture. However, many farmers 
are still using their old machinery. So, this research paper 
is about trying to make a device that can be implemented 
in old machinery like tractors. The technologies that come 
in modern machinery and equipment include precision 
agriculture, as mentioned above, where we can see how 
much area of land is covered by the machine when it runs 
on the agricultural field. 

So, farmers with their old machines can also perform 
precision agriculture. This device can be used during 
the learning of agricultural operations like tilling, soil 
preparation, harvesting, etc. This device shows the area 
covered by the machines so learners can track whether 
they are doing operations accurately or not. 

Methodology 
For making this device, the components required include 
GPS, a single board, an IMU, a TFT display, a TVS diode, 
an SD card, a PCB board, etc. These are all the hardware 
components used to construct this device.  

•	 GPS: The U-Blox NEO M84,10 module provides latitude 
and longitude coordinates over time that are helpful 
in the calculation of the area covered and the distance 
travelled by the agricultural machine.5-12  ESP32 
Microcontroller: The ESP327,8 is used to handle the 
data from the GPS and IMU and also to perform 
calculations.9,13

•	 IMU: Here the MPU 925014,15 as an IMU (Inertial 
Measurement Unit) is used to measure acceleration, 
magnetic field, and angular velocity; it also improves 
the accuracy of the calculations, especially when this 
device is placed on old machinery.16,17

•	 TFT Display: The thin-film transistor display18, 19 shows 
the area and distance covered by the machine to the 
operator of the machine.20 

•	 Micro SD Card Module: A Micro SD card module is 
used for logging GPS data, calculated distance, and 
other sensor readings.21-23 

Figure 1 represents the block diagram of the device 
hardware and its connections. It contains a power supply 
section in which the power is transmitted to the TFT display, 
SD card, and ESP32 module. The power comes from the 
machine battery in which this device is implemented. Here, 
a TVS diode and DC-DC buck converter are used to protect 
the hardware of the device from high voltage. 

The ESP32 is the centre of all the hardware components. It 
connects to all the components for different aspects that 
are mentioned in the above section. 
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Figure 1.System Architecture and Data Flow Block 
Diagram 

The above flowchart represents the interconnections 
between all the hardware components of the device.  

The circuit diagram and the connection between all the 
hardware components are shown in figure 2 below. The 
main hardware component is the ESP32 module. This means 
it establishes communication between all other components 
(i.e., TFT Display, GPS Module, Micro SD Card Module and 
IMU Module).  

Figure 2.Physical Hardware Implementation and 
Circuit Diagram

Figure 2 shows the circuit diagram of the device. It contains 
mainly the ESP32 module, SD card module, IMU module, 
GPS module, and TFT display. This circuit diagram is created 
on the software called Circuit Designer. 

The main operational loop proceeds as follows: 

1.	 The ESP32 requests data from the GPS module4 and 
the IMU module14 periodically. 

2.	 The received data strings from the GPS are parsed to 

extract key parameters. The raw sensor readings from 
the IMU are collected.24-26

3.	 A unified data record, containing a timestamp, latitude, 
longitude, altitude, acceleration values, and gyroscopic 
values, is created.2,16,17

4.	 This record is then written to a file on the Micro SD 
card.22

5.	 Simultaneously, a subset of this data is formatted 
and rendered on the TFT display18, 20, 27 for real-time 
monitoring. 

Power is supplied to all modules through the 3.3V and 5V 
output pins of the ESP32 development board, which itself 
can be powered via USB or a dedicated battery, ensuring 
a common ground reference for stable communication 
between all components.25-28  	  

Conclusion  
In this project, a cost-effective device to measure the 
distance travelled and area covered by agricultural 
machinery is conceptualised and designed. In this research 
paper, we have used technology related to IIoT and IoT, 
like GPS, IMU, and a microcontroller, to get data of latitude 
and longitude, measure the distance accurately, and do the 
calculations, respectively. Here, the ESP32 microcontroller 
is used as a central processing unit to handle data from 
the GPS and the IMU. The real-time data of the distance 
and the area covered by the machines can be seen on 
the TFT display. This device can be used especially in 
old machinery like tractors to measure the distance and 
area. Then the farmers can easily analyse their agriculture 
operations like tilling, soil preparation, etc. There are some 
limitations to this device; for example, the performance 
of the device is dependent on the GPS signal quality and 
the accuracy of the IMU, and the current TFT display has 
limited interactive capabilities. All these limitations can 
be improved by analysing the working of the device in the 
agricultural land, and then the improvements can be made. 
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