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ABSTRACT

This study is a review of designing an Internet of Things (IoT) enabled platform for monitoring and controlling
agriculture parameters through web-based applications for precision agriculture. Moreover, this study will
develop a low-cost, high-performance, and flexible distributed monitoring system not incorporating expensive
components such as high-end personal computers. Also, it offers full control of the system, not by constant
manual attention from the operator but to a large extent by wireless sensors. Thus the review describes several
designs of a smart monitoring system using intelligent techniques (wireless sensors). There are three principal
components in this study, which are an electronic device, software development, and system prototype internet
protocol layer. The purpose is to combine all three components to make a web application. Furthermore, the
adoption of intelligent techniques in monitoring systems could enhance the concept of the usefulness of
monitoring and controlling processes.
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I. INTRODUCTION

In recent years, to improve crop production and quality of agricultural operations and to reduce labor’s cost a
concept "precision agriculture" that is remotely observing, measuring the environmental condition of the farm
from anywhere, anytime by IoT has been attracting a lot of attention.

The IoT is a network of physical objects to exchange data with other devices and systems over the internet. By
means of low-cost computing, the cloud, WSN, and mobile technologies, physical things can share and collect
data with minimal human intervention. Wireless Sensor Network (WSN) technology is an essential component
of IoT as it has great potential for monitoring different agriculture parameters with better accuracy. In a WSN-
based system, the environmental information (e.g., temperature, humidity) is collected from a large number of
sensor nodes installed in the farm this information is transferred to the sink node using low-power wireless
communications (e.g. ZigBee). ZigBee has emerged as the most promising standard owing to its low power
consumption and simple networking configuration. Wireless-based smart sensors networks can combine
sensing, computation, and communication into a single, small device that reduces the cost of construction,
maintenance, size, and weight of the whole system.

In this study, Arduino and NodeMCU were used. The Arduino is an open-source electronics platform used to
build electronics projects. It consists of a physical programmable circuit board that can be connected using a
USB cable (i.e. a microcontroller) and an IDE (Integrated Development Environment) software that has text
editor, debugger and complier all in one. Arduino IDE uses a simplified version of C++, which makes it easy for a
programmer to learn and understand. Additionally, Ethernet Shield is used for providing IP services on Arduino
and PC to be able to connect to the internet. Similar to Arduino, NodeMCU is also an open-source software and
hardware development environment based on ESP8266. IT contains the pivotal elements of a computer: CPU,
RAM, and networking (Wi-Fi). That makes it a good choice for Internet of Things (IoT) projects of various kinds.
The system design consists of three layers: perception layer, network layer, and application layer, which
provides users with various kinds of functions. The function of the perception layer is to provide all kinds of
sensing data needed by the platform. With these data, users will have a better understanding of the state of
their lands. The network layer is the link between the perception layer and the application layer. It implements
the function that sends the sensing data generated by the perception layer to the database server located in the
cloud. These data will be stored in the database server later. Lastly, the application layer, contains an
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application server, a database server, and various kinds of clients. The core function is processing the data
stored in the database server located in the cloud, so as to realize remote monitoring. In addition, the platform
will automatically determine the current state of land and inform users of the results in real-time. The primary
aim of this study is to design a monitoring system using a wireless sensor network with the help of the internet

where the presence of the farmers in the field is not compulsory.

Objective

The aim of this study is to understand the design and development of an automated and remotely controlled
agriculture system using a wireless sensor network with the help of the internet where the presence of the
farmers in the field is not compulsory. Specifically, these are the goals set for this study:

(a) To design and develop a microcontroller-based wireless sensor network using various environmental
sensors;

(b) To analyse and monitor the moisture content of the soil alongside temperature and humidity via a
customized server.

II. LITERATURE REVIEW

In recent years, the development of environmental monitoring systems has been implemented in many
applications in order to improve crop production, support people in their work, and reduce cost and time.
These monitoring systems can be used for, such as industrial, home, office, agriculture, and weather and forest
monitoring. The following table shows the differences. All the previous projects are user-friendly as the system
is literally used to monitor a particular region. It is a reliable system as it causes no precarious harm to the
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Designing and applying IoT, in the areas of accuracy farming and ecological monitoring can be demanding, thus
an orderly approach is required. The main need in these projects was to concentrate on the use of open-source
software. Also to develop a low-cost, high-performance, and flexible distributed monitoring system with
increased functionality. By comparing the project [1] and [2] with The loT-Based Monitoring Systems for
Humidity and Soil Acidity Using Wireless Communication the system design is divided into 3 parts, namely
sensors, controllers, and web servers. Firstly several IoT sensor nodes were installed throughout the field to

www.irjmets.com

@International Research Journal of Modernization in Engineering, Technology and Science
[1412]




TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:04/Issue:04/April-2022 Impact Factor- 6.752 WWW.irjmets.com

collect, process, and convert signals of field parameters into digital data. Secondly, the IoT nodes were
wirelessly communicating to the servers to transmit digital data to the microcontroller also display it on the
webserver. Then, a system was created in which field signal values were displayed on a Web page which was
accessed by a personal computer (PC) and smartphone.

Other than that, in [3] and [5] the project explained about UAV, in this type of system the typical Internet of
things (IoT) architecture was adopted. The system was divided into perception layer, network layer, and
application layer. In the perception layer, a large number of sensor nodes are installed within the large farm for
collecting the sensor data.

In the network layer, a mobile sink (MS) that consists of a gateway carried by an unmanned aerial vehicle
(UAV) is used to gather data from the perception layer and transfer it to the application layer. On the other
hand, UAVs can fly stably for a long time and has a large charging capacity.

After acquiring sensor data from all sensor nodes, UAV returns to the start point of the flight and sends the
collected sensor data to the server via HTTP communication. The server manages and analyses the data
received from the UAV, and provides the visualized data to the browser of the smartphone, tablet, and PC
browsers.

III.  DISCUSSION

By comparing all methods mentioned above there are various techniques that can be used to monitor a piece of
land whether inside or outside fields such as WSN, UAV, and many more with the help of IoT these systems can
also be employed at the home, office, public, farming, etc. As the proposed system is user-friendly, reliable,
flexible, easier to install and maintain it can be used without any worries. Unlike previous studies systems using
WSN via IoT can lessen human labor in many fields. Besides that an electronic board with all control functions
built in it makes the system execute well. To boot, connecting board to IoT may be able to develop a feedback
system that sends current status from sensors connected to the board to the application which makes the
system more reliable.

IV.  CONCLUSION

Based on the study, the conclusions drawn are the following: (1) the design and development of a
microcontroller-based wireless sensor network using various environmental sensors improves the way of
agricultural system with effective functionality of every components in the system. (2) The system is accurate
in terms of its sensing capabilities and provides high accuracy for every setup made. (3) The objectives are
obtained and achieved during the experiments with certain valuable data and interpretation.
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