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Abstract 
 
The design and development of a smart monitoring 
and controlling system for agriculture environment 
in real time has been reported in this paper. The 
system principally monitors parameters such as 
temperature, moisture level, humidity and water 
level of the agriculture field. The system can 
monitor the status send, if the conditions get 
abnormal. The concerned authority can monitor and 
control the system through web interface.  This 
system finds a wide application in areas where 
physical presence is not possible all the time. The 
system will be used with ATMEGA32 processor 
used in the implementation of sensor module and 
other communication environment. The system 
offers a complete, low cost, powerful and user 
friendly way of real-time monitoring and remote 
control of agri field. A prototype model is 
developed and tested with high accuracy result. A 
prototype is developed and tested with high 
accuracy result. 

 

I. INTRODUCTION 

 

The modern world is in a phase of transition 
where issues involving international concerns, such 
as global warming and alternate energy sources, are 
mixed with fresh problems requiring quick fixes. 
The emphasis of society has switched from 
economic growth to sustainable development, 
where social, economic, and environmental factors 
are taken into account jointly rather than 
individually. Good governance now includes 
measures that support sustainability across the 
board, including in the manufacturing, agricultural, 
and service sectors of the economy. Climate 
change, population growth, and problems with 
poverty (particularly hunger) all arise in an 
environment where natural resources are slowly 
being depleted and there is concern over the future 

of coal energy. These are a few of the worldwide 
problems that experts believe need multidisciplinary 
methods to be successfully resolved. 

The approach is centred on cultivating and 
producing food. The total process significantly 
contributes to meeting the fundamental human need 
for food. A significant amount of money is made 
from the production, preparation, packing, 
distribution, etc. of food. The goal of this project is 
to use cutting-edge methods and technology to 
enhance crop management and monitoring in order 
to increase the productivity and sustainability of 
agriculture and food production. In order to do this, 
we have created a precision agricultural system that 
makes use of a wireless sensor network in 
conjunction with a service to give individual 
farmers access to data that they find helpful. The 
system makes use of wireless sensor nodes to gather 
and communicate information about the condition 
of the soil, water availability, and other variables. 

Despite the fact that these sensor-based systems 
have already been studied, one of the key 
innovations to be explored in this paper is the 
pairing of these systems with a service-driven 
business model to make them more user-friendly 
and to magnify the benefits that can be realised 
through an integrated system. The objective is to 
provide a farmer with a more thorough 
understanding of the present and historical crop 
status to encourage better informed decision-
making. By saving time and resources, such choices 
should improve irrigation as well as agricultural. 
Factors include the variety of variables that change 
by location (such weather, the presence of insects 
and disease, and so on) and the incapability to 
anticipate the characteristics of the environment in 
the future Factors such as the diversity of conditions 
which vary depending on location (for example 
weather, presence of insects, and disease) combined 
with the inability to predict the future characteristics 
of the environment during the different seasons over 
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time complicate the decision making process and 
require specialized knowledge.  

This paper makes an effort to include some 
information from microenvironmental sources into 
farmers' decision-making. Creating a real-time 
monitoring and control system for the agricultural 
environment as well as developing statistical 
models to enhance smart farming are the main goals 
of this research. 

II. Literature Survey 

A limited number of studies have been 
conducted, and it has been found that a small 
number of sensors have been used to monitor data 
like temperature, soil moisture, water level, and 
humidity. The data has been acquired via GSM. 
After doing research in this area, scientists 
discovered that agriculture's yield is steadily 
declining. The use of technology in agriculture is 
crucial for improving output while lowering the 
need for more labour and water. A fully automated 
irrigation motor accessing prototype that has a 
number of sensors nodes positioned in various parts 
of the Polly home farm field. Every sensor includes 
a wireless networking device that receives data. 

For sending messages over the internet, 
Arduino is utilized. Utilized a closed-loop irrigation 
system, and based irrigation volume on 
observations of the distribution of soil water. In 
addition, irrigation systems can be controlled 
utilising data on the volumetric water content of the 
soil, using dielectric moisture sensors to regulate 
actuators and conserve water, rather than an 
irrigation schedule with set times and durations. 
Precision agriculture can now monitor and manage 
greenhouse parameters because to advancements in 
wireless sensor networks technology. 

The new water shortage situation, the drying up of 
rivers and storage tanks, and the unpredictable 
environment highlight the urgent need for appropriate 
water management. Sensors are positioned at strategic 
positions around the fields to monitor the crops in order 
to accommodate this usage of temperature and moisture. 
After doing research in this area, scientists discovered 
that agriculture's productivity is declining daily. 
However, using technology in agriculture has a 
significant impact on both cutting labour costs and 
raising yield. Some research initiatives aim to benefit 

farmers by offering tools that leverage modern 
technologies to boost agricultural productivity. 

The cloud computing tools build a whole computer 
system, from sensors to tools that reliably feed data from 
agricultural fields into repositories. Through the use of 
wireless communication technology, this concept 
suggests a revolutionary approach to smart farming that 
connects a smart sensing system and a smart irrigation 
system. It suggests a low-cost and effective wireless 
sensor network method to collect the soil moisture, 
humidity, and temperature from various field sites and to 
enable the water motor as needed by the crop. It puts 
forth a theory regarding how automated irrigation 
systems were created to maximize the use of water for 
agricultural purposes. 

III. EXISTING SYSTEM 

When creating a system to enhance cultivation 
methods by making the entire process more 
efficient and sustainable, there are numerous 
elements that must be taken into account and 
thoroughly researched. Numerous issues must be 
resolved in order to design and construct a precision 
agricultural system that can be widely used by 
numerous users and applied in various contexts. 

IV. Hardware Implementation 

The ARDUINO, DHT11Sensor, Soil Moisture 
Sensor, Relay, DC motor, and water pump are the 
four main parts of the paper. Below is the block 
diagram: 
 

 

 

                    

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Block Diagram of Proposed System 

It has been reported on the design and 
development of a smart real-time monitoring and 
controlling system for agricultural environments. 
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The system primarily keeps an eye on agricultural 
field factors like temperature, moisture content, 
humidity, and water level. Transducers can be 
monitored and managed by users on live Web pages 
that have JavaScript and Java enhancements. This 
system has several uses in places where constant 
physical presence is not practicable. The system 
provides a full, affordable, robust, and user-friendly 
method for remote field control and real-time 
monitoring. 
 

Designing a precision agriculture system's major 
objective is to incorporate more information and 
communication technologies into farming practices in 
order to increase farming productivity while minimizing 
its environmental impact (i.e., improving the 
sustainability of agriculture). It is difficult to create a 
system of this type with a general implementation that 
would function in the majority of situations. In most 
situations, discussions with farmers and agricultural 
experts led to the conclusion that it is highly challenging 
to create a universally applicable set of guidelines. 

 
For any particular scenario, unique factors need to 

be taken into account. When a cultivation plan is created 
and carried out, a number of factors must be taken into 
account, including the field's location, proximity to 
water sources, inclination, soil quality, pest infestations, 
and historical data. Making decisions in each situation is 
severely hampered by the variety of local circumstances. 
Even small variations from year to year in a certain 
location could affect the crops that are grown there. 
Variations in environmental factors that lead to 
heterogeneity in cultivation and the subsequent 
production can be seen even within a distance of a few 
metres. 

The users themselves, when they use their 
cultivation techniques over years in unique ways to get 
the best outcomes, are the knowledge source to identify 
and address these specifics. Allowing these users to 
share their information with the system in order to 
expand its knowledge base is one of the design goals of 
the system. By adapting the system to each user's unique 
requirements, this knowledge transfer can take place. 
The knowledge is transmitted from the user to the 
knowledge base of the system by enabling the user to set 
custom rules for each particular field (more precisely for 
each part of the field) and for each sensor that is used. 

Once the system has been used for a while, historical 
data can also be retrieved to obtain details on previous 

cultivation strategies in both particular and a variety of 
circumstances. Making better farming decisions in the 
future can be achieved by comparing prior cultivation 
plans with the related yields. An older prototype 
platform was first employed as the base for the system's 
sensor platform. 

V. SYSTEM DESCRIPTION 

Establishment of connection with about the 
use of sensor network which collects the data from 
different types of sensors and then send it as SMS 
using GSM from ATMEGA32 and all these 
parameters can also be monitored using LCD 
display.  
Step1: Initialize sensors and collect the data from 
sensors and store information in Arduino. 
Step2: Compare sensor data with predefined 
threshold limits.  
Step3: Store the data in web server for future 
research purpose.  
Step4: Develop statistical model based on the data 
received through sensors placed at farm for 
improving smart farming. 

The inductive paradigm will be utilised in this 
study. The objective is to examine the previously 
developed systems and identify the best 
technologies that can be used to concentrate our 
research and create a useful and suitable solution. 
The deductive method is inapplicable since it is not 
possible to form an initial hypothesis and then later 
defend it. A qualitative approach will be employed 
because this study will look at wireless sensor 
network topologies and applications in the 
agriculture industry. This approach will help us 
comprehend the rationale behind and best design for 
the process. 

The four sections below can be used to further 
divide the work: 1. Conduct a literature review and 
survey, 2. Create a prototype solution, 3. Put the 
prototype into practise, and 4. Assess the final 
prototype. The background knowledge provided by 
the literature review is essential for comprehending 
the viability of the design and the previously 
employed solutions. In order to grasp the actual 
requirements and issues, the survey uses 
questionnaires and interviews with farmers and 
agricultural experts. The prototype's design is based 
on previous research and information learned from 
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interviews, resulting in an ideal architecture and an 
assessment of the best protocols for this application. 

The rules and regulations stated during design 
are followed during implementation. This design 
should produce a prototype that can be modified to 
satisfy prospective requirements modifications 
brought on by the addition of new requirements or a 
more in-depth understanding of the demands that 
emerge. In order to determine whether there are any 
issues with the functionality or robustness of the 
system, a testing approach should take end-to-end 
performance into account. Additionally, in order to 
gather suggestions for future work or to further 
develop and assess the suggested system, a test case 
scenario should be used to draw people who are 
interested in or have experience working with 
similar applications. 

• This system keeps the moisture level at a constant 
level to sustain the steady growth of plants so that 
production will be maintained.  

• This system is beneficial for tracking the growth of 
plants. 

• This system is beneficial to supply liquid 
fertilizers; for this purpose, level maintenance of water 
and liquid fertilizer will be maintained.  

• System will monitor the soil moisture level to 
operate the drip irrigation system. 
Results and Observations 

 
Figure 2: Experimental output of the system 

 

 

 

 

 

 

 

 

Figure 3: Experimental process of the system 

 Figure 4: GSM activation to send messages 

 

 
Figure 5: Sensor data receiving status 

 
Figure 6: Based on sensor values status of 

Motor 

 
We will get confirmation SMS about status of Motor 

to the registered mobile. 

APPLICATION 
Outcome: 

 Environmental data can be monitored using 
various sensors. 
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 Statistical model based on the sensed data 
provides effective utilization of fertilizers 
and water resources.  

 The system offers a complete, low cost, 
powerful and user friendly way of real-time 
monitoring and remote control of field.  

Conclusion: 
The system principally monitors parameters 

such as temperature, moisture level, humidity and water 
level of the agriculture field.  

Statistical model can be designed with the 
available data collected from various sensors. 
 Users can monitor and control the field motors based on 
the soil structure, crop status, irrigation, insect and pest 
detection.  

The system offers a complete, low cost, 
powerful and user friendly way of real-time monitoring 
and remote control of agri field. A prototype model is 
developed and tested with high accuracy result. 

FUTURE SCOPE 

By utilizing a sensor to record the soil's pH 
level, our project can be improved to lessen the 
need for fertilizer. Installing a water meter will 
allow you to calculate how much water is used for 
irrigation and estimate the cost. Additionally, it 
lowers farmers' investment. 
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