
© 2022 JETIR December 2022, Volume 9, Issue 12                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2212250 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c332 
 

 SURVEY ON IOT-BASED FIELD CONTROL 

AND MONITORING OF AGRICULTURAL 

LAND 

1Ms.M Pavithra, 2Dr.S Duraisamy, 3Dr.R Shankar 4Dr.T Latha Maheswari, 
1Research Scholar, 2Assistant Professor, 3Assistant Professor, 4Associate professor 

1Department of Computer Science, 
1Chikkanna Government Arts College, Tirupur, India 

1pavithra02.09.98@gmail.com 

 
Abstract: 

 Agriculture plays important role in the Indian economy by increasing urbanization, industrialization, 

and civilization in the world. We used a large amount of natural resources in a short journey of time due to 

this, resource can’t be replenished in this short time. on account of lack of resources, we might face 

unfavorable consequences in future. On this point, India is a leading participant in facing these 

consequences primarily. for this reason, The major issue we have is a lack of food. Therefore, we require an 

effective method to advance the agricultural industry. such method must result in high production while 

utilizing fewer natural resources. (water, natural fertilizer, etc.,) which means reduce wastage of resource in 

agriculture. mainly freshwater availability is diminishing day by day in dry areas. so that contemporary 

technology can replace conventional farming practices, The goal of the Productivity Oriented Monitoring 

System in Agriculture is to build and create an integrated sensor network (WSN) in conjunction with 

intelligent irrigation technologies for improved productivity management in the underproductive regions of 

emerging nations. Reducing water waste and increasing agricultural yields are two primary objectives of 

controlling and monitoring the water supply. It aids in reducing the issue of water scarcity.      

 

Key Components: agriculture, Smart irrigation, IoT, WSN technology, Monitoring system. 

 

I. INTRODUCTION: 

 

  The world is gravitating toward new technologies and implementation, and it necessary goal 

to trend up in agriculture too. India is a land of farmers, it gives more importance to farming as agriculture is 

a backbone of the economic growth of the country. Because agriculture is considered the basic need of life 

for the human species as it is the main source of food grains and other materials. The formers need to adopt 

the new trending technology to have better yield, because the climate changes and lack of resources.    

  Mainly freshwater availability is decreasing day by day in dry areas. so traditional methods 

of farming can be replaced with modern technology. Two of the main goals of managing and observing the 

water supply are decreasing water waste and raising agricultural yields. It helps to listen the problem of 

water scarcity.  The use of agricultural automation is addressed in this section in order to monitor field 

productivity and use water as efficiently as possible. (soil moisture, temperature, humidity, water etc.,) using 

IoT, wireless sensor networking, and smart irrigation technologies.  
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Figure 1 WSN in agriculture 

 

II.  OVERVIEW OF WSN AND IOT 

 

2.1 Wireless Sensor Networks (WSN) 

 

 WSN is are used to monitor system, physical, and environmental factors and are wireless networks 

without infrastructure that are deployed in huge numbers of wireless sensors ad hoc. WSN can be utilised 

for data processing, analysis, storage, and mining. Figure 1 shows generally how WSN involve in 

agriculture 

 

 

 

 

 

 

 

 

 

 

  

 

 

2.1.2 Applications of WSN:  

 Internet of Things (IOT) 

 Monitoring and surveillance for security  

 Air pressure, humidity, and ambient temperature 

 The level of ambient noise 

 Medical applications  

 Agriculture 

2.1.3 Components of WSN:  

 Sensors 

 Radio Nodes 

 WLAN Access Point 

 Evaluation Software 

2.1.4 Classification of WSN:  

o Static and Mobile WSN 

o Deterministic and Nondeterministic WSN 

o Single Base Station and Multi Base Station WSN 

o Static Base Station and Mobile Base Station WSN 

o Single-hop and Multi-hop WSN 

o Self Reconfigurable and Non- Self Configurable WSN 

o Homogeneous and Heterogeneous WSN 

 

2.1.5 Structure of Wireless Sensor Network  

 

1. Star Network 

2. Mesh Network 

3. Hybrid Star 
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Figure 2 : IoT in agriculture 

2.2 Internet of Things (IoT) 

IoT is an ultrasmart technology. Internet of things is an unhesitating area of technology that is 

booming day by day. IoT-based field monitoring is changing agricultural manufacturing as a result of 

the replacement of outdated technology 

 

 Internet  

 Things  

 

  "Things” are connected to sensors, software, and 

other technologies with the intention of connecting to the "internet" 

and exchanging data with other systems and devices. Figure 2 shows 

how IoT performs in agriculture in a general view. 

 

2.2.1 IoT key Features: 

Sensors: IoT is not completed without the sensors. It Used to  collect 

the powerful data and exchanging data with other devices 

 

Small Devices: small devices deliver precision, scalability, 

inventiveness, and versatility that are being predicted, cheaper, and 

more effectual over the time. 

 

Connectivity: it allows the technologies, especially IoT networking. 

IoT fabricates these petite networks between its system devices. 

 

AI: IoT makes virtually anything smart and connects with every aspect 

of life with power of data collection, artificial algorithms, and networks. 

 

Active Engagement: IoT presents a new exemplar for active content, product, or service engagement. 

 

Cloud computing: The blessings of cloud computing is cloud storage. The cloud may store any vital 

corporate data making it more convenient and usable. 
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Figure 4 : Example of IoT monitoring system (POFMA) 

 

2.2.2 IoT Architecture: 

 

   
 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

Figure 4 illustrates the use of IoT in monitoring and controlling agricultural land with a focus on 

productivity.  
 

III. OVERVIEW OF FIELD MONITORING IN AGRICULTURE: 

  

On the area of interest, we achieve a good yield while using fewer water resources, which shows less 

water wastage. It is achieved by modifying modern technologies (IoT), which are modified by obtaining 

environmental data (temperature, humidity, soil nature, etc.) with the aid of WSN and utilising a variety of 

environmental variables to take into account the area where we worked. using this implementation of the 

farming cycle has possible to give efficient output 

 

 

IV. LITERATURE REVIEW 
  

 Although important to researchers and professionals involved in waste resource management and 

hydrology, certain aspects of FM by WSN employing IOT are not included in the current review papers. 

The review comprises 64 articles that cover every form of Monitoring model used for FM modelling from 

2016 to 2022. Contributions of Authors and Demands 

  

These comprise the models created by the author, the microcontroller, the sensors, and the finest 

models found. 
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Table 1 This table describe different field monitoring in agricultural applications feature based on IoT 

technologies 
 

Reg Title of the Research 

Paper and author name 

Year Microcontroller Sensors Observations 

[1] Field Monitoring and 

Automation using IOT in 

Agriculture Domain. 

Mohanraj I, 

Kirthika Ashokumar, 

Naren J. 

 

2016 

 

Arduino UNO Board 

with Ethernet Shield 

DHT11 – 

Temperature & 

Humidity sensor 

KG003– Soil 

moisture, (Analog 

interface) 

Ball float liquid level 

sensor.  

Magnetic float 

sensor – water level 

indicator 

BH1750 module – 

digital light intensity 

sensor /LDR Resistor 

operate the valves 

L293D H bridge – 

motor drive 
 

The study suggests a structure for an 

electronic agriculture application built 

around modules for KM - knowledge 

management and monitoring. Farmers 

require information across the whole 

farming cycle to make profitable 

decisions, which minimizes resource 

waste.Methodology of field Monitoring is 

Monitoring Plant Growth- knowledge 

base. 

 

Calamities check: - Yahoo weather API,            

water - the evapotranspiration method is 

utilized to determine the daily water need, 

with a devised algorithm. Optic Monitor:-

artificial light, Well Dry Check: -soil 

moisture sensor. 

[2] A Smart Irrigation and 

Monitoring.                    

Dishay Kissoon,      

Hinouccha Deerpaul, 

Avinash Mungur. 

2017 WeMos Board, 

Azure IoT Hub 

 

DHT22- 

Temperature and 

Air Humidity 

 YL-100 Soil 

Moisture, (Does not 

Require any 

additional convertor 

to operate) 

This study postulates how tropical islands 

should manage their water resources 

(Mauritius).  this process is attained by 

proper sensors with data used by Microsoft 

Azure Machine Learning for irrigation, 

which includes moisture and air content in 

the soil. these data are stored in the Azure 

cloud platform. due to this farmers easily 

manipulate forecasting weather, water 

level, air quality in soil, etc.  

Physical environment – sensors, Azure IoT 

hub – allows bi–directional 

communication, Stream Analytics – 

transfer information from the Azure IoT 

hub to the Azure SQL Database. Power BI 

– rebuild the information to construct a 

visual representation. Azure machine 

Learning – the system's core logic. 

[3] An agriculture 

monitoring system based 

on wireless sensor & 

depth learning algorithm.                       

Liwei Geng,               

Tingting Dong   

2017 Zigbee with Short-

range Wireless 

network technology 

Temperature and 

soil moisture 

sensors  

 

Zigbee, a short-range WSN, and 

agriculture IoT can be merged for the 

monitoring system. to address large 

planting areas and other production-related 

issues. The groundwork for deep learning 

has been laid by the modernization of 

planting and harvesting. First- The issue of 

energy usage was supposed to be resolved 

by transmission mode and routing 

allocation technologies. Second – deep 

learning-based classification algorithm 

(Continuous monitoring of soil 

temperature and relative humidity using 

WSN technology) finally- The approach is 

based on agriculture Zigbee WSN 

technology, The artificially intelligent 

system behind the solution gives it the 

ability to recall and recognize. 

[4] IoT based Agriculture 

Monitoring and smart 

irrigation system using 

raspberry pi.                   

T.Vineela,                                   

J.NagaHarini,           

2018 Raspberry pi, thing 

speak (open source 

IoT application) 

DHIT11 – 

Temperature and 

humidity  

YL-69 - Soil 

moisture  

Water, fertiliser, and other resources are 

required for plant growth. utilising a smart 

farming approach to decrease resource 

waste and increase yield. With the right 

sensors, IoT can be used. The automated 

water delivery system is likely turning on, 
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Ch.Kiranmai,           

G.Harshitha,      

B.AdiLakshmi. 

 
and a soil sensor provides pH data using 

the presumably decreased demand for 

fertiliser. 

[5] Precision Agriculture 

Monitoring System using 

Internet of Things (IoT)        

Terteil A,                            

A.Ali,                                       

Viraj Choksi,                             

M B Potdar. 

 

2018 Beagle Bone Black 

(based on sitara 

AM3358BZCZ100 

processor) 

DHT22 – 

Temperature, 

Humidity,           

2PIR – pest detect, 

MQ-2 smoke 

sensor,YL-38+YL-

69, TCS230, Rain 

drop sensor, water 

level sensor. 

This research aims to develop a real-time, 

affordable, and user-friendly precision 

agricultural monitoring system to assist 

farmers in tracking changes in their farm 

parameters (weather, water, soil, pest 

detection, fire detection). Sending alert 

mail, this system will serve as a decision 

support system. By applying fertiliser and 

pesticides based on collected data, the 

system will assist in the exact management 

of farm water resources and lessen the 

impact of chemicals. The output of the 

colour detection sensor is affected by the 

slight shift in leaf position, which could 

lead to an inaccurate result. the system will 

be enhancing the detection the fire and 

intrusion, the system will improve the 

security of the farm. 

[6] Farm field monitoring and 

irrigation automation 

using IoT.                            

M.vinoth,                  

G.vithiya. 

2018 Raspberry pi kit DHT11 – 

Temperature and 

Humidity sensors, 

soil moisture 

sensors. 

It is mainly used to increase the 

productivity by good quality. The collect 

data from the sensors and the irrigation 

controller are interfaced with a Wi-Fi 

connection. This is proposed to using 

some sensors and techniques the water can 

be irrigated automatically. In naive Bayes, 

a farmer can use a decision-making 

process to determine when and where to 

irrigate using a smartphone app. For the 

purpose of controlling the amount of 

water, an algorithm was created using 

threshold values for soil moisture and 

temperature. The artificial neural network 

and back propagation network 

characteristics are combined in the 

Bayesian learning algorithm. Based on the 

current input as well as the past history of 

data processed, the output is computed 

using an artificial neural network (ANN). 

[7] IoT Based system for 

continuous measurement 

and monitoring of 

temperature, soil moisture 

and relative humidity.                      

Sharmila Nath,               

Jayanta Kumar Nath,         

Prof. Kanak Chandra 

Sarma.  

(2018) ATMEGA328 – 

microcontroller. 

Arduino UNO  

board, ESP8266 – 

Wi-Fi Module. 

DHT11 – 

Temperature & 

Humidity, 

Capacitive soil 

moisture and 

resistive soil 

moisture sensors, 

This report argues a technique for farmers 

to monitor several parameters that is both 

efficient and affordable. A comparison of 

two various types of soil moisture sensors 

will assist us to pick the best one. that 

include both resistive and capacitive soil 

moisture sensor circuits. Capacitive 

sensors are more stable than resistive 

sensors, while resistive sensors are more 

sensitive. 

[8] IoT Based Smart Crop- 

Field Monitoring And 

Automation Irrigation 

System.                   

R.Nageswara Rao,         

B.Sridhar. 

(2018) Raspberry pi 3 Model 

upgraded ARMv7 

Multicore processor 

& Gigabytes of RAM 

LM35-Temperature 

sensor, LM 358, 

Soil moisture 

Sensor.  

The suggested strategy aims to use 

automation to make agriculture smart. It 

provides the option for choosing and 

monitoring crop growth. primarily 

agricultural development with little water 

use, crop yield maximization, and analysis 

of field weather conditions. On the Linux 

operating system, Python programming is 

implemented together with the suggested 

algorithm. Introduce machine learning 

algorithms in the future, which will be 

utilised to process data and simplify 

hardware. 
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[9] Smart Agriculture 

monitoring and Protection 

System Using IoT 

Sudarshan K G,      

Rakshith Ramesh Hedge, 

Sundarshan K ,        

Siddesh J,                     

Shilpa Patil 

(2019) Arduino UNO , AT 

mega 328 p – micro 

controller, GSM sim 

900A- mobile 

communication. 

DHT11-

Temperature 

/Humidity 

(surrounding air & 

capacitive humidity)  

The goal is to use IoT technologies to 

make things smart. Put your attention on 

recycling rainwater and preventing crop 

damage during rain. by connecting 

Arduino to Wi-Fi, GSM, and sensor 

modules. The methodology is firmware-

based, with hardware output linked to 

software. The work can be expanded to 

detect plant disease, crop theft, and so on. 

[10] Agriculture irrigation 

water demand 

forecasting using LORA 

technology                        

N. Ashika barveen nisa,   

K priyadharshini              

R Nandhini Devi 

(2019) Arduino UNO , 

LORA technology , 

SX1278 transceiver,  

IEEE 802.15.4 

protocol Standard. 

Temperature, 

humidity soil 

Moisture, Water 

level sensor, battery 

power sensor, sub-

GHz radio-

frequency band, 

LPWAN – third 

party service  

Micro irrigation is the artificial supply of 

water to the plant's roots. Long distances 

control real-time data in this agricultural 

autonomous system sense. LORA handles 

both input and output. Future 

enhancements can be made to increase the 

control's range of coverage. It allows city 

dwellers to farm their hectic lives. 

[11] Smart agriculture 

monitoring and irrigation 

system using IoT    

Raktim Pratithar,    

Roberto Bhowmick, 

Bikram Ray,       

Debmalya Sadhukhan,  

Mrs. Bansari Deb 

Majumder 

(2019) Atmega8 

microcontroller with 

MCU – node  

DS18b20 

temperature sensor, 

soil sensor, FC -28 

Moisture sensor,  

Means that in addition to dealing with soil 

data and soil quality measurements, it also 

regulates pump speed in accordance with 

soil and weather quality. Tested the Soil 

from different areas (Aril soil, loam soil, 

silt soil, clayey soil). The self-made 

database makes by PHP and HTML using 

JavaScript. It enables the efficient 

utilization of water resources. 

[12] IoT and cloud computing 

based smart water 

metering system       

Aritra Ray,     

Shreemoyee Goswami 

(2020) NodeMCU 

ESP8266, Lua 

scripting 

YF-S201, WiFi 

build in MC, 

protocol-MQTT 

Utilize machine learning to find instances 

of excessive water use. As we do make 

changes to the model, it is self-sustaining. 

the data acquisition device is powered by 

solar panels, and Real-time transmission of 

the info to the cloud service. 

[13] Smart farming: IoT based 

Smart sensor agriculture 

stick for live temperature 

and humidity monitoring    

Nirav Rathod,           

Shreedhar Panigrahi,    

Vijaya Pinjarkar 

(2020) Arduino UNO IDE,  

Rasberry pi 2,  GSM 

– ARM LPC2148. 

NodeMCU Chip 

Soil Moisture 

sensor, LM 35- 

temperature sensor, 

PIR sensor, Light 

sensor- LDR 

WiFi module  

Farmers may attain superior yields and 

quality using IoT and sensors. In order to 

conserve governments free auxiliary 

electricity, it provides a means of smart 

power manipulation through water 

resource management. When it starts to 

rain in a crop field, signals picked up by 

the sensor will stop the pumping of water, 

and the farmer will be informed of this 

situation using GSM/GPRS technology. 

The panel's provider will automatically 

close to protect the crops if their rain is 

unpredictably maximum. 

[14] IoT Based smart 

irrigation monitoring & 

controlling system in 

agriculture                    

Md. Mehendi Islam,    

Md. Al-Momin,       

A.B.M. Tauhid,             

Md. Kamal Hossain, 

Sumonto Sarker 

(2020) Arduino UNO R3, 

Raspberry pi3 

Moisture, 

temperature & 

humidity sensor, 

water level sensor, 

pH sensor 

This method is centred on gathering data 

from sensors to make field decisions (such 

as optimising or lowering the amount of 

fertiliser used, water pumping, etc.). 

Because it is portable, the issue of water 

waste is lessened. As a result, these 

sensors also provide information to 

identify tank leaks. 

[15] IoT Based Water 

monitoring system for 

agriculture                

Heena Nankani,       

Shruti Gupta, 

Shubhadeep Mondal, 

S.Kalaiarasi. 

(2020) MCU Arduino 

Atmega 325, Wifi 

module 

water level, water 

flow, IR, Turbidity, 

temperature, pH 

sensors  

Smart water monitoring is being used to 

provide information on the quantity and 

quality of water for various purposes 

(irrigation, drinking purpose, etc.). This is 

accomplished by employing appropriate 

sensors in an effective manner that provide 

properties of the water that we used, such 
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as water level, waterflow, pH, etc. It 

advances our society's welfare, economy, 

and ecology in the right way. 

[16] The Internet of Things 

(IOT) based smart rain 

water harvesting system.   

Vardhman Ranjan, 

Moldireddy Vinay 

Reddy,                          

Mohd Irshad,           

Neetu Joshi 

(2020) NodeMCU V3, Lua 

scripting,  ESP8266 

Wi-Fi SoC,  

pH,         Rainfall, 

Ultrasonic, MQTP-

protocol 

 

retain the quality of precious rainwater, 

collect rainwater in areas of tiny size 

houses. It can be used to recharge 

groundwater, provide water for plants, and 

provide drinking water. The water is made 

safe to drink using a pH-level-based 

separation. Urbanization and 

concretization cause valuable rainwater to 

evaporate during the rainy season. earth 

that fills up quickly 

[17] Smart Farming using 

IOT  CH Nishanthi,     

Dekonda Naveen, 

Charamdasu Sai Ram, 

Kommineni Divya,  

Rachuri Ajay Kumar 

(2021) Arduino UNO 

ATmega328P, Wifi 

module-ESP8266 

Soil moisture 

sensor, IR sensor, 

temperature & 

humidity sensor, 

Light Sensor. 

Its main goal is to minimise farm labour 

requirements while regulating crop growth 

and production. It's achieved by combining 

IoT technology with the appropriate 

sensors. As a result, we are able to control 

crucial elements for plant growth, such as 

light intensity, water level, soil moisture, 

etc. 

[18] Internet of things based 

intelligent water 

management System For 

plants                           

Isbat Uzzin Nadhori,              

M.Udin Harun Al 

Rasyid, Ahmad Syauqi 

Ahsan,   Bintang Refani 

Mauludi. 

(2021) Arduino UNO, Wifi 

module-ESP8266-01 

Soil moisture, Air 

Temperature & 

Humidity(DHT11) 

A fuzzy algorithm can be used in a real-

time crop water demand monitoring 

system to estimate the volume of watering 

required by merging sensor data, watering 

scheduling data, and weather data. Water 

supplying based on Crop condition 

[19] 
Automatic Plants 

Watering System for 

Small Garden                     

M Astutiningtyas,                

M Nugraheni,           

Suyoto 

(2021) Arduino UNO, Wifi 

module 

Temperature, Soil 

moisture, pH, 

Humidity sensors 

Sensors record temperature changes as 

data, and Arduino UNO is used to 

manipulate the data to detect humidity. 

Using this data, plants in small backyards 

are automatically watered. The technology 

of cloud-based computing makes this 

process exact. It can cultivate kindly and 

mitigate climate change. 

[20] 
Applicability of Internet 

of Things in Smart 

Farming                    

Khongdet Phasinam, 

Thanwamas Kassanuk, 

Mohammad Shabaz   

(2022) Arduino UNO,   

MCU ATMega 32u4 

HT11/DHT22 

Temperature & 

humidity sensor,  

YL-69 soil moisture 

sensor, Camera 

If any step in the agricultural process (crop 

selection, field irrigation, production, etc.) 

is absent due to a variety of factors (plant 

disease, plant damage from insects and 

pests, etc.), farmers may suffer financial 

loss. is corrected using sophisticated tools 

(cameras, sensors, mobile devices, 

Bluetooth, GSM SIM cards, etc.) and 

contemporary technology (IoT, mobile 

apps, microcontrollers), with the help of 

SVM Classification, which searches 

through historical data to identify any 

diseases in agricultural plants. 

 

 

V. PROPOSED WORK  

  

  My study mainly focus on improving agricultural output, and as a result, I believe that the best strategy 

to optimise yield is to use water resources more efficiently. It is obtained by utilising WSN and IOT to 

understand environmental conditions, and it provides field data that a decision support system manipulates. 

Using this concept Productivity oriented field monitoring agriculture land (POFMA), farmers in dry land 

(areas with a lack of water) can reduce use of resources and the requirement for field labourers while still 

making a profit.  
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VI. CONCLUSION 
  

 India's approach to agriculture holds a distinct position on the global stage due to the significance of 

agriculture in Indian culture. However, farmers' conventional methods are insufficient for the contemporary 

environment, and as a result, they may experience an issue known as food shortage. This ideal approach helps 

to revolutionises agriculture by utilising clever modern agricultural techniques. Manipulating water resources 

is one approach to start such a revolution. It is accomplished by utilising IoT and the POFMA concept. Using 

a mobile device, it informs the farmer on the current state of the field while decreasing human labour and 

water waste. 
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