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ABSTRACT :-Despite the perception people may have regarding the agricultural process, the reality is that today's agriculture 
industry is data-centered, precise, and smarter than ever. The rapid emergence of the Internet-of-Things (IOT) based technologies 
redesigned almost every industry including ―smart agriculture‖ which moved the industry from statistical to quantitative 
approaches. Such revolutionary changes are shaking the existing agriculture methods and creating new opportunities along a range 
of challenges. This article highlights the potential of wireless sensors and IOT in agriculture, as well as the challenges expected to be 
faced when integrating this technology with the traditional farming practices. IOT devices and communication techniques 
associated with wireless sensors encountered in agriculture applications are analyzed in detail. What sensors are available for 
specific agriculture application, like soil preparation, crop status, irrigation, insect and pest detection are listed. How this technology 
helping the growers throughout the crop stages, from sowing until harvesting, packing and transportation is explained. Finally, 
based on this thorough review, the automated irrigation and crop field monitoring system is used to optimize the use of water 
resource for agriculture. The system consists of sensor network for humidity, temperature, soil moisture, color and water level 
sensors. soil moisture, temperature, water level, colour sensor are placed in the root zone of the crops. The microcontroller of the 
controller unit is programmed with threshold values of the temperature and moisture content. The controller unit is used to control 
the irrigation motor thereby controlling the water flow to the field. In addition to that water level sensor is placed in this field, if it is 
excess water the motor gets automatically pumps the water into the outer area. Colour sensor provide the appropriate colour of leaf 
and the user give the pesticide before destroying plants. Field measure data about paddy plants. Raspberry pi is used in the controller 
mode. Internet of the things(IOT) is an ecosystem of connected physical objects that are accessible through the internet. Real time 
monitoring data can be utilized and the performance can be tracked. Hence high yield can be achieved. This project is mainly focused 
on improving the agricultural fields yield by providing a monitoring system with effective and efficient usage of water resource. Thus 
further development in this project will lead to a greater efficiency in the field of agriculture. 
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1. INTRODUCTION: 

Internet of things IOT consists of two words Internet and Things. The term things in IOT refers to various IOT devices having unique 
identities and have capabilities to perform remote sensing, actuating and live monitoring of certain sort of data. IOT devices are 
also enable to have live exchange of data with other connected devices and application either directly or indirectly, or collected 
data from other devices and process the data and send the data to various servers. The other term internet is define as Global 
communication Network connecting Trillions of computers across the planets enabling sharing of information .Thus the IOT can be 
define as :”A dynamic Global Network Infrastructure with self-configuring capabilities based on standard and inter operable 
communication to protocol where physical and virtual things have identities, physical attributes ,and virtual personalities and use 
intelligent interfaces and are seamlessly integrated into the information network ,often communicate data associated with user 
and their environment.” 

An ideal IOT device consists of various interfaces for making connectivity to other devices which can either be wired or wireless. 

Any IOT based device consists of following components: 

 I/O interface for Sensors. 
 Interface for connecting to Internet. 
 Interface for Memory and Storage. 
 Interface for Audio/Video. 

2. Literature REVIEW 

Improving farm productivity is important for increasing farm productivity and integration growing demand for food-fed food is a 
rapid increase in the world's population. Farm production can be increased by understanding and predicting crop performance in 
a variety of environmental conditions. Existing Internet of Things (IoT) technologies, such as IoT devices (e.g. wireless network 
sensors, network-connected weather channels, cameras, and smart phones) can be used to exchange large amounts of biological 
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and biological data, based on time data. from the sensors, location data from the cameras, to the visual cues collected and recorded 
via the mobile phone app. At least one of the proposed studies over the years has been discussed below 

Prem Prakash Jayaraman 1, *, Ali Yavari 2,3, Dimitrios Georgiaakopoulos 1, Ahsan Morshed 1 and Arkady Zaslavsky in 
2016 launched the construction of the Smart Farm Net, an IoT-based platform that can collect environmental collections, soil, 
fertilizer, and irrigation details; automatically enter such information and filter out invalid data from a plant performance test; 
and forecasting crop specifications and recommendations made for any farm. Smart Farm Net can integrate almost any IoT device, 
including commercial sensors, cameras, weather stations, etc., and store its data in the cloud to analyze performance and 
recommendations. The Smart Farm Net stage test and our experience and lessons learned from building this program conclude the 
paper. Smart Farm Net is the world's first and largest program (in terms of the number of attached sensors, tested crops, and 
supporting users) that provides analysis and recommendations. 

T. Zoranovic *, V. Erceg *, I. Berkovic ** in 2018 introduces a single solution for automatic irrigation of crop plants shown in this 
paper (tomatoes, but the solution also applies to the planting of all other crops, grass preparation, fruit irrigation, etc.) . The 
solution is available on the Raspberry Pi 3 Rev B connected platformtemperature and humidity sensors DHT22, DS18b20 
temperature sensor, ground moisture sensor and 8 transfer board. Irrigation management is supportedTechnical requirements for 
the production of the required amount of water for tomatoes, according to a table created for each day of plant growthin 
moderately moist soil. All data is recorded in the MySQL database for analysis and to enable the consideration of irrigation 
indicators. Based on the results of competitive experiments have shown that the external appearance, quality and yield of tomatoes 
go well, as the plants always have a lot of soil moisture. Plus, this is a cheap solution for a completely independent system. The 
system can be managed via Internet (SSH), as the current situation can be controlled via WWW. Only requests that the Apache 
server be pre-installed and the presence of a wireless connection to Raspberry. 

Prashaunsa J. Nachankar1, Mayur G. Somani2, Deeksha M. Singh3, Professor Sunil N. Katkar4 in 2018 gifts This project was 
launched to demonstrate the use of Internet of Things (IoT) in the agricultural sector. In this project, sensors are used to measure 
various field parameters such as temperature, humidity, soil moisture. This data from the wild is compiled and stored on a server. 
From the available data, analysis was performed to calculate the plant's water requirement. The need for plant water is calculated 
by a system using the Penman Monteith algorithm. Based on the soil values of nitrogen, phosphorus and potassium (NPK), the 
system recommends fertilizer to achieve optimal crop production. The system also produces a plant irrigation system based on 
input parameters such as planting date, soil moisture by improving decision 

Muhammad Ayaz1 (Senior Member, IEEE), Mohammad Ammad-uddin1 (Senior Member, IEEE), Zubair Sharif2, Ali 
Mansour3 (Senior Member, IEEE), and el-Hadi M. Aggoune1  2016 presents 

One possible solution for automatic irrigation of plant crops is shown in this paper (for tomatoes, but the solution is also applicable 
for cultivation of all other plants, maintenance of lawns, irrigation of orchards, etc.). The solution is realised on Raspberry Pi 3 Rev 
B platform with connected sensors for temperature and humidity measurement DHT22, temperature sensor DS18b20, soil 
humidity sensor and 8 relay board. The irrigation management is based on requirements of the technological production of the 
quantity of the needed water for tomatoes, according to the formed table for each day of the plant’s growth and based on the 
measured soil moisture. All data is recorded in the MySQL database in order to be analysed and to enable the correction of 
irrigation norms. 

Swarup S. Mathurkar, Rahul B. Lanjewar, Nilesh R. Patel in 2014 presents monitoring agricultural environments for various 
factors such as temperature, moisture, humidity along with other factors can be of more significance. A traditional approach to 
measure these factors in an agricultural environment meant individuals manually taking measurements and checking them at 
various times. To avoid this, it is necessary to document the detail changes in environmental parameters by the use of technologies 
helping for both i.e. to improve the yield as well as to reduce the man efforts. The objective of this project was to develop a smart 
sensor based monitoring system for agricultural environment using field programmable gate array (FPGA) which comprised of 
wireless protocol, different types of sensors, microcontroller, serial protocol and the field programmable gate array with display 
element. Different types of sensors such as temperature, soil moisture and relative humidity senses the data in agricultural 
environment and provide it to microcontroller, interfaced with the wireless bluetooth module. A pair of transmitter and receiver 
wireless module helps in transmitting and receiving the data which is then fed to FPGA using a serial communication protocol 
UART. Data are displayed on LCD unit to monitor the system. Relays are interfaced with FPGA acting as a controlling element 
according to conditions provided to it. 

Dr. D.R.P. Rajarathnam1*, Ms.C. Sumithra2*, Kanmani R3, Praveen Rajan S4, Gokulapriyan.S5  in 2019  present. This 
inspection strives to develop a robot capable of performing operations like automatic monitoring, inspecting water content 
according to seed varieties by use of IOT. It checks the level of humidity and inform the farmer. The operating system will be facile 
even for uneducated peoples. 
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Balaji Banu [1] designed a wireless sensor networks to observe the conditions of the farming and increasing the crop yield and 
quality. Sensors are used to monitor different conditions of environment like water level, humidity, temperature etc., The processors 
ATMEGA8535 and IC- S8817 BS, analog to digital conversion and wireless sensor nodes with wireless transceiver module are used 
in this designing system. Database and web applications are used to retrieve and store data. In this experiment the sensor node 
failure and energy efficiencies are managed. 

Joseph Haule [2], carried out experiment on intelligent agriculture greenhouse monitoring system based on Arduino technology. 
The system performs data acquisition, processing, transmission and reception functions. The aim of their experiments is to realize 
greenhouse environment system, where the of system efficiency to manage the environment areaand reduce the money and 
farming cost and also save energy. 

Patrick M. Grace [3], have proposed an experiment that explains the use of WSN used in automating irrigation. Irrigation control 
and rescheduling based on WSN are powerful solutions for optimum water management through automatic communication to 
know the soil moisture conditions of irrigation design. The process used here is to determine the proper frequency and time of 
watering are important to ensure the efficient use of water, high quality of crop detection delay throughput and load. 

3. EXPERIMENTAL AND COMPUTATIONAL 

In an existing automated water management system, we cannot take decision at that instance by taking different attribute of 
agriculture soil. Current automated irrigation system only works on one parameter at one time. Soil have different attribute like 
soil moisture and temperature, humidity etc. Soil moisture is below threshold value then water valve is open for water supply and 
after proper water supply if it goes above threshold value water valve is get close. Existing system does not concern about available 
water in reservoir and requirement of water to particular crop. So system does not have decision power. It only works on one 
condition at one time. In the system send the information about the growth of paddy plant and sugarcane in the field. The data are 
send details about every stage in the plant growth in the field. 

4. PROPOSED SYSTEM 

In this work, the automated irrigation system based on low power microcontroller was developed and deployed. To overcome the 
drawbacks of existing system like high cost, difficult in maintenance and wired connection, we introduce a new system which will 
have wireless connection between server and nodes. We introduce a new design of embedded web server making use of raspberry pi 
technology and internet of things. The automated irrigation system consists of distributed sensor network built using soil moisture 
sensor, temperature sensor, humidity sensor and water level sensor and colour sensor. Water level sensor senses the excess water in 
the field and the motor automatically pumps the water to the outer area. Irrigation system uses valves to turn irrigation ON and 
OFF. The colour sensor is is placed in the field is used to know the perfect colour of leaf and provide the pesticide before destroying 
the plants. Earlier, farmer faced the problem of sending SMS and making calls, overcoming which we are designing an Desired 
application which does the work by button clicks, here the hardware works in three modes of operation viz. 
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BLOCK DIAGRAM 

 

Fig-1.1 Block Diagram 

5. HARDWARE SECTION 

5.1 RASPBERRY PI 

The Raspberry Pi-3 is used in my model. Raspberry Pi is a single board computer with Linux or other small operating systems. 
It was developed by Raspberry Pi foundation in UK for the use of computer science education. The second version of the Raspberry 
Pi is used in my project. This part describes models of Raspberry Pi is available. This report will not attempt to provide full 
specifications but an overview in order to help in making decision as to which device it is required to accomplish the objectives in 
question. Currently, five Raspberry Pi model do exist. They are: Model B+, Model A+, Model B, Model A and the Compute Module 
(currently only available as part of the Compute Module development kit). All these models use the same SOC (System on Chip 
combined CPU & GPU),the BCM2835,but other hardware features differ. 

The raspberry pi board is consists of HDMI port is connected to monitor.usb1 is connected to keyboard and other usb2 is 
connected to mouse. The board that has power supply port and insert memory card. 

 5.2 SENSORS 

The distributed sensor network that consists of soil moisture sensor, temperature sensor, humidity sensor, color sensor and 
water level sensor. There are different types of soil sensor technologies and measurement techniques that have been developed for 
the measurement of soil moisture content. The commonly used soil sensors are based on frequency domain reflectometry (FDR), 
which uses capacitance probes to measure the dielectric permittivity of the soil. 

In this work however, we used a resistive soil sensor, which was developed using two probes to pass electrical currents into the 
soil and reads the response or resistance to get the moisture content of the soil. The resistive sensor works on the principle that the 
more moisture we have in the soil makes the soil to conduct electricity easily due to lower resistance while dry soil conditions 
makes the soil conducts electricity poorly due to higher resistance. Water level sensors detect the level of water. The colour sensor 
is used to measure the perfect colour of the leaf. 
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5.3 AUTOMATIC MOTOR CONROLLER 

This module is used to control the pump automatically. The maximum soil moisture state reaches it automatically goes 
minimum soil moisture state. The watering is on when the soil get dry, when the watering will be stop when the soil is wet. The 
pump will be turned on automatically every day at a particular time for a certain soil, immediately the pump will turns off. led is 
acts as motor. 

The turning on and off of the pump will work regardless of the moisture rate around the field area. This automatic mode can 
be set by sending a data to monitor and mobile. 

SOFTWARE REQUIREMENTS  

THE ARDUINO IDE  

When working with the InduinoR3 Board, select the board as Arduino UNO from the Tools-> 

Boards List and Select the Appropriate Com Port. 

6.   SIMULATION MODEL 

The simulation work on the project has been done in PROTEUS PROFESSIONAL software. The following image shows the 
monitoring and the displaying process in LCD. 

 

Fig6.1:-schematic diagram 

Fig 6.2- Simulation Output 

Shows the monitoring condition simulated in Proteus Professional software version 8. The virtual terminal represents the 
functional status of the sensors connectivity. 
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7. RESULTS AND DISCUSSION 

After performing the experiment on the hardware the following results have been extracted as an output   

7.1 HARDWARE OUTPUT 

 

Fig7.1 Hardware Module 

 

Fig 7.2 Output Chart 
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Fig7.2 Software Output 

8. CONCLUSIONS AND SUGGESTIONS FOR FUTURE WORK 

According to a plan announced in 2015 under "The 2030 Agenda for Sustainable Development", the UN and international 
community set a target to end hunger by 2030. However, recent figures released by WHO (World Health Organization) do not 
look encouraging enough to support the agenda, as more than 800 million people worldwide are facing the food shortage—one 
out of every nine people [125]. Although these figures are quite alarming on their own, what is more shocking is the quality of 
food. Other than availability, the quality of food is becoming another serious issue and even more critical. 

In response to all this, overall crop production needs to increase not only for food but cash-crops are also required to grow in 
order to fulfill the demands of industry, like cotton and rubber, and, most importantly, increasing demands for bioenergy like 
ethanol. 

Figure 1 presents a snapshot of major challenges that future agriculture expected to face in 2050. This diagram, basically 
presents three major issues: how to feed around 10 billion people; without using more land and; by reducing the emission of 
greenhouse gasses by more than 60%. However, when we look closely then these three challenges lead to many new, including 
smaller rural labor, continuously shrinking arable land, water scarcity, harsh weather conditions, and many more. As the world 
moves toward urbanization, the rural populations are not only shrinking but are rapidly aging; hence, fewer and younger 
growers need to step up to take the responsibility. Such population imbalance and generation shift can create serious 
implications, not only for the remaining workforce 
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