
 
 

Vol 12 Issue 08, Aug 2023          ISSN 2456 – 5083                                        www.ijiemr.org 

 

COPY RIGHT  

 

2023 IJIEMR. Personal use of this material is permitted. Permission from IJIEMR must 

be obtained for all other uses, in any current or future media, including 

reprinting/republishing this material for advertising or promotional purposes, creating new 

collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted 

component of this work in other works. No Reprint should be done to this paper, all copy 

right is authenticated to Paper Authors   

IJIEMR Transactions, online available on 31st Aug 2022. Link 

:http://www.ijiemr.org/downloads.php?vol=Volume-12&issue=Issue 08 

10.48047/IJIEMR/V12/ISSUE 08/59 

Title IOT BASED CROP MONITORING AND PROTECTION SYSTEM IN AGRICULTURAL FIELDS 

USING RASPBERRY PI 

Volume 12, ISSUE 08, Pages: 392-399 

Paper Authors    Moutam Chandu , Dr. A. Pradeep Kumar, E. N. V Purnachandra Rao 

 

                           

                                                                                    USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER 

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic 

Bar Code 



 

Vol 12 Issue 08, Aug 2023                       ISSN 2456 – 5083 Page 392 

 

IOT BASED CROP MONITORING AND PROTECTION 

SYSTEM IN AGRICULTURAL FIELDS USING RASPBERRY PI 
1
Moutam Chandu             

2
Dr. A. Pradeep Kumar           

3
E. N. V Purnachandra Rao 

1
M.Tech Student                                     

2
Associate Professor          

3
 Professor  

moutamchandu123@gmail.com         drapradeepkumar@cmrcet.ac.in      e.purnachandrarao@cmrcet.ac.in 

Department of ECE 

CMR College of Engineering &technology 

Kandlakoya (V), Medchal Road, Hyderabad-501401 
 

Abstract: Crop security is a vital piece of ensuring there is sufficient nourishment for everybody all over the planet. 

It causes this by decreasing the harm that bugs, illnesses, and weather conditions stresses do to cultivating yield. To 

attempt to summarize the harvest security project, which utilizes various sensors and gadgets like Raspberry Pi, 

DHT11, soil misture sensor, rain sensor, pH sensor, LCD show, ringer, and DC engine. By assembling these parts, 

the framework makes a high level following and control framework for agribusiness. The Raspberry Pi is the 

fundamental processor, and it processes the contribution from the instruments as a whole. The DHT11 watches out 

for the temperature and mugginess, and the dirt dampness sensor estimates how wet the dirt is. The downpour sensor 

estimates how much downpour there is, and the pH screen estimates how acidic the dirt is. The LCD screen shows 

information continuously, and the ringer tells you when something is off-base. Additionally, the DC engine lets the 

watering framework be controlled naturally. This theoretical discussions about the overall way to deal with crop 

wellbeing utilizing innovation. It shows how these connected gadgets work on cultivating rehearses by giving 

ranchers valuable data and making it simpler for them to rapidly act. 

Index Terms: Raspberry Pi, DHT11, soil moisture sensor, rain sensor, pH sensor, LCD display, buzzer, and DC 

motor

 

1. INTRODUCTION 

Innovation is getting better rapidly and has totally 

had an impact on the manner in which individuals 

live. Despite the fact that innovation is a major piece 

of our day to day routines, certain individuals live in 

a way that doesn't have anything to do with what the 

word implies. In this way, we must concoct a couple 

of solid devices that ranchers can utilize well. The 

rancher who strives to develop the harvest should go 

through a ton of agony eventually. Downpours that 

appear suddenly while the harvest is drying out 

before it is sold can destroy the entire yield or make it 

of lower quality. To keep away from this, sheds for 

drying that are naturally covered from the downpour 

should be fabricated. In this task, we propose making 

a framework that utilizes a shrewd PC and a DC 

engine to consequently fold a safeguard over a sensor 

on the rooftop when it begins to rain. A downpour 

screen in the drying shed holds the harvest back from 

getting wet on the off chance that it downpours. A 

downpour sensor watches out for the downpour and 

sends data to the microcontroller so this occupation 

should be possible naturally. The information is taken 

care of by a chip, which likewise turns on the DC 

engine control circuit and folds a protected cover 

over the rooftop. 

In the ongoing framework, crops are undependable 

from cataclysmic events like tempests, downpour, or 

a lot of intensity from the sun. This eases back plant 

development, which eases back plant creation. After 

nature catastrophes obliterated their yields, the 

formers committed suicide. Just meteorological 

forecasts or updates are given to people in general 

through the media. Be that as it may, there is no 

specific time notice or technique set up to safeguard 

crops from being annihilated. 

Indeed, even currently, it's actually pouring when it 

shouldn't, which damages crops. On the off chance 

that a tempest or flood hits, yields will be obliterated 

and individuals will not be able to pay their 

obligations to the public authority by giving cash for 

help. We lost 20 tasks of land due to one tempest. 

HudHud obliterated 9 tasks of farmland and the 

mailto:moutamchandu123@gmail.com
mailto:drapradeepkumar@cmrcet.ac.in
mailto:e.purnachandrarao@cmrcet.ac.in


 

Vol 12 Issue 08, Aug 2023                       ISSN 2456 – 5083 Page 393 

 

public authority burned through 11 errands of cash on 

a salvage reserve. India has a great deal of downpour 

that appears suddenly. We could possibly compensate 

for this misfortune by setting up a programmed 

framework that can cover farmland and gather 

downpour for use in cultivating. The primary 

positions of this framework are to quantify how much 

downpour fell and how much wetness was in the 

ground. On the off chance that there is more water 

than the yields need, the framework ought to be gone 

on to safeguard the harvests. Assuming the water 

holding limit is passed, the water ought to stream to 

the sewage framework without influencing different 

regions. We will fabricate a rooftop that allows water 

to stream in a manner that has previously been 

arranged. 

 
Fig  1  Example  Figure 

In the ongoing framework, crops are undependable 

from catastrophic events like tempests, downpour, or 

a lot of intensity from the sun. This eases back plant 

development, which eases back plant creation. In this 

review, we concoct a method for holding crops back 

from turning sour when it downpours for quite a 

while. This is conceivable in light of how implanted 

PCs are made. The principal objective of this task is 

to cover the field consequently to safeguard the 

harvests from weighty downpour and to keep the 

water that is gathered. 

In the ongoing framework, crops are undependable 

from cataclysmic events like tempests, downpour, or 

a lot of intensity from the sun. This eases back plant 

development, which eases back plant creation. 

Ranchers commit suicide after normal climate 

occasions annihilate their harvests. Just 

meteorological forecasts or updates are given to 

people in general through the media. However, there 

is no precise admonition framework or time notice set 

up to safeguard cultivating crops. A smart framework 

has been made to safeguard cultivating crops from 

cataclysmic events like an excess of downpour, 

tempests, and even a lot of intensity from the sun. A 

field of harvests is covered by a wall that can be 

moved. 

2. LTERATURE REVIEW 

Visualization of hand gestures for pervasive 

computing environments 

A portrayal procedure is proposed as an extra 

capacity for development control considering 

accelerometers. The necessity for envisioning 

development control is gotten a handle on, and a 

piece of the issues that go with it are recorded. 

Hidden Markov Models make the development 

control work. This paper examines the fundamental 

contemplations behind signal discernment and 

perceives how well the strategy made for portrayal 

can show how the hand moves during movement 

control. The results show that portrayal gives clear 

information about the development that was done, 

and it might be used in future movement control 

applications to give the client huge analysis and 

heading. 

Visual Touchpad: A Two-handed Gestural Input 

Device 

This paper examines the Visual Touchpad, which is a 

negligible cost vision-based input contraption that 

permits you to use workspace PCs, mobile phones, 

public slows down, or huge wall screens with two 

hands. Associated over a level surface are two 

cameras that companion down, and a split hand 

worldwide situating structure shows where a client's 

fingers are on or more the plane. Along these lines, 

the level surface can be used as a multi-point contact 

sensitive device that can in like manner get hand 

developments that are hanging above it. Furthermore, 

the hand tracker tells you where your fingers are as 

well as how they are pointing. Then, at that point, 

remarkable one-gave and two-gave multi-finger 

movement responsibility procedures are 

demonstrated the way that exploit what the hand 

tracker can do. Similarly, by separating the hand 

districts from the video pictures and a while later 

adding them clearly to a graphical place of 

collaboration, our circumstance gives a persuading 
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direct control knowledge without the prerequisite for 

more expensive tabletop shows or contact screens 

and with extensively less self-hindrance. 

Android based wireless gesture controlled robot: 

In this survey, we propose a structure for building a 

robot that can be facilitated by movements and 

depends on Android. Mechanical structures are 

sought after where individuals can't work clearly in 

light of the fact that the occupation is too basic or the 

spot is unreasonably dangerous. In the mechanical 

innovation business, there is constantly a prerequisite 

for the structures to work even more gainfully, be less 

difficult to use, and be more precise. In this current 

situation, we suggest an assortment division based 

movement controlled robot with an acoustic sensor to 

follow the 3D spatial headings in the space of action. 

The Bluetooth affiliation structure is used to make the 

movement controlled robot work, and it has been 

endeavored in different lighting conditions. 

Head gesture recognition for hands-free control of 

an Intelligent wheelchair: 

The point This study depicts a superior way to deal 

with manage an intelligent wheelchair (IW) without 

using your hands. It works by seeing head 

improvements. Plan, procedure, or move toward solid 

areas head gesture-based interface(HGI) is made so 

the RoboChair client's head improvements can be 

seen. The advancements that are perceived are used 

to send development control solicitations to the low-

level DSP development processor so it can move the 

RoboChair in the way that the client needs. Our 

system uses a mix of the Adaboost face recognizing 

evidence estimation and the Camshift object 

following computation to find faces, track them, and 

see movements logically. It's expected to be a simple 

to involve way for seniors and people with 

inadequacies to control our keen wheelchair with 

head improvements instead of their hands. What we 

found This method is very valuable for people with 

ailments like Parkinson's that make it hard for them 

to move their limbs, like quadriplegics. What this 

suggests, in fact, In this audit, HGI, one more joined 

technique for finding faces, track them, and see 

movements logically is proposed. Development and 

worth The work is a fair way for IWs to banter with 

people. 

Accelerometer-based gesture control for a design 

environment: 

Accelerometer-based development control is being 

examined as a strategy for adding to or supersede 

substitute ways to deal with coordinating. A little 

distant sensor unit can be used to control outside 

devices with movement arranges that the client can 

realize in isolation. There are two client tests shown. 

The principal survey is connected to finding 

developments to manage an arrangement setting 

(Smart Design Studio), TV, VCR, and lights. The 

results show that different people will frequently like 

different hand improvements for a comparable work, 

so making them more interesting should be possible. 

The ensuing client focus on looks at how important 

the development strategy is for controlling an 

arrangement environment diverged from other 

correspondence modes. Talk, RFID-based real things, 

a laser-followed pen, and a PDA cursor were various 

ways. The results show that developments are a 

common technique for doing a couple of positions 

and can help with substitute ways to deal with 

finishing things. Signal solicitations were considered 

normal, especially for plan environment control 

orders with a spatial affiliation. 

3. METHODOLOGY 

Savvy agribusiness and programmed grain security 

frameworks can detect while it's pouring and change 

the shed all alone to safeguard the yields and set aside 

cash for the ranches. No information is sent 

electronically to an individual who has been allowed 

to watch out for the cultivating framework and sound 

a caution on the off chance that something turns out 

badly. This technique works for no different seasons. 

Thus, we ensured the framework we recommended 

had both programmed and human methods of 

activity, as well as weather conditions following and 

cautions over IOT. This brilliant homestead 

framework functions admirably and protects the 

ranch. 

The proposed strategy has more than one use in 

cultivating. This framework has various inherent 

highlights that can immediately close entryways 

when it begins to rain. This framework screens the 

climate in farming and conveys messages through the 

Internet of Things (IoT) utilizing a Raspberry Pi. It 

likewise has a human mode for dealing with the 
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temperature and shed. We'll utilize a downpour 

screen to track down downpour and RPI. Here, the 

downpour sensor gets the water that gets in and 

shorts out the printed circuit tape. The processor then, 

at that point, tells the DC engine to run, which opens 

the rooftop naturally so a plastic sheet can be utilized 

to seal the field. At the point when the sensor is dry, 

the opposition goes down, and that implies the energy 

emerging from it goes up, as well as the other way 

around. IOT is utilized by a temperature check to 

monitor the ongoing temperature and, in the event 

that it goes over a specific point, to turn on a vent fan 

to keep the room at the right temperature. 

 
Fig  2  Proposed Architecture 

During the drying system of the harvest yield, seeing 

any additional wetness or rain is significant. On the 

off chance that you don't, the hard-yarned crop yield 

will be killed, which would be a colossal misfortune 

for the previous. Utilizing a wetness sensor or a 

downpour screen to gauge the circumstances can 

assist with preventing this from occurring. The data 

that was gotten is shipped off the PC. A 

microcontroller is a brilliant processor that is as of 

now set up to do what it needs to do. The contribution 

from the screen is handled, and afterward the smart 

move is made. The chip runs the DC engine that 

moves the cover for the drying shed. At the point 

when the PC faculties an excess of wetness or 

downpour, it turns on the engine and shuts the 

rooftop front of the drying room. 

In the proposed arrangement, downpour will be 

detected by a microchip and a downpour sensor. 

Here, the downpour sensor gets the water that gets in 

and shorts out the printed circuit tape. The developer 

then tells the DC engine to run, which opens the 

shed's rooftop with the goal that the shed can close. 

At the point when the sensor is dry, the opposition is 

lower, so the result voltage is more noteworthy. At 

the point when the sensor is wet, the entryway will 

open. The DHT11 screen will monitor the 

temperature and stickiness at the present time. This 

gadget has a mode button that lets the fan and shed 

work either the hard way or consequently founded on 

the temperature and moistness. Assuming that the 

temperature in the room goes over the most extreme 

voltage, the fan will turn on consequently to keep it at 

the right level, and an IOT server will tell us. 

We are likewise utilizing temperature and mugginess 

sensors to watch out for the temperature and 

dampness of cultivating regions. This data will be 

shipped off the IoT PC. Sensors will check how wet 

the earth is, and in view of how wet it is, water 

siphons will either turn on or off. Utilizing DHT11 

sensors, the framework proposed watches out for the 

temperature and stickiness constantly. Contingent 

upon the temperature and stickiness, fans are turned 

here and there to safeguard the yield's grain. A 

downpour measure will tell how much downpour 

there is. A pH screen lets us know what the sail's pH 

level is and the way that well it conducts power. A 

dirt wetness sensor can in a split second control a 

watering siphon and convey an IoT message utilizing 

a Raspberry Pi processor. 

4. IMPLEMENTATION 

The Raspberry Pi is a little PC that can be utilized 

with an ordinary console and mouse and is 

sufficiently little to fit on a Mastercard. It might have 

something to do with a PC show or television. 

Individuals, everything being equal, can evaluate 

various things with computers and figure out how to 

code in dialects like Python and Scratch with the 

assistance of a little, shrewd gadget. It can do all that 

a PC can do, similar to play, make bookkeeping 

sheets, change text, and surf the web in better quality. 

Raspbian  

Raspbian, which is likewise called Raspberry Pi 

operating system, is a working framework that was 

made for the Raspberry Pi. It depends on Linux. It 

accompanies every one of the devices and elements 

you want to utilize it consistently. It could deal with 

all Raspberry Pi sheets, with a couple of exemptions, 
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similar to the Raspberry Pi pico discharge, since it 

has a more modest construction and less figuring 

power. 

NOOBS  

New Out of the Box Software is a system application 

for the Raspberry Pi that comes on a SD card more 

often than not. It provides us with a decision of 

various working stages that we can put on our 

Raspberry Pi. It's made for individuals who have 

never utilized a Raspberry Pi and don't have any 

desire to manage the hard course of putting a working 

framework picture on a SD card. NOOBS 

accompanies each new Raspberry Pi that is 

purchased. The individual utilizing NOOBS ought to 

initially turn on their Raspberry Pi by interfacing it to 

a screen and PC. In the event that they don't do this, 

NOOBS will crash. There, we can pick the working 

framework to introduce, and NOOBS will introduce 

it on a similar SD card in no time flat. 

Other Operating Systems  

We ought to take a gander at a portion of the different 

working devices that can be run on the Raspberry Pi 

other than the Raspbian working framework.  

Minibian  

Despite the fact that Raspbian operating system is a 

quite simple working framework, we could pick 

Minibian operating system in the event that we need 

something considerably more straightforward. A 

superior variant of Raspbian is intended to run on 

Raspberry Pi laptops. The most recent rendition of 

Minibian works with all Raspberry Pi types and 

depends on the most recent variant of Raspbian. 

Minibian is not quite the same as Raspbian in 

numerous ways, however the main distinction is that 

Minibian is made for individuals who are keen on 

gadgets, not for individuals who construct PCs. 

Minibian accompanies the center framework and a 

couple of fundamental applications, similar to web 

servers, applications for devices, etc. It functions 

admirably for inserted applications since it doesn't 

have a noticeable UI. Accordingly, we have a 

satisfactory and helpful working framework that fits 

in under 500MB and needs 30MB of RAM as its 

fundamental interest.  

Raspbian Lite  

Likewise, Raspberry Pi Light is a lightweight 

working framework for the Raspberry Pi that main 

accompanies a couple applications previously 

introduced. Since it doesn't have a noticeable UI, it's 

best for additional accomplished clients to fan out ssh 

associations and far off associations through the order 

line. More like a functioning framework runs from 

the request line, so to deal with our Raspberry Pi, 

we'd need to type in orders. One reward is that it just 

requirements a modest quantity of Pound and 

centered processor to work. It ought to be noticed that 

the Raspbian light working system can be 

transformed into a full office setting with a GUI 

interface by showing the suitable gatherings.  

RISC OS  

The RISC operating system is an open-source system 

for working that was made at Cambridge during the 

1980s as the fundamental structure for chipping away 

at ARM PCs. Since it doesn't make any difference for 

Linux, Windows, or some other working framework, 

investigating it will cause us to fail to remember what 

we've found out about different frameworks 

previously. We want to figure out how to utilize the 

RISC working framework, which will be an entirely 

different encounter for us.  

Windows IoT Core  

IoT Community for Windows is a rendition of 

Windows 10 that was made explicitly for the 

Raspberry Pi. It helps Windows clients who believe 

that should take care of business on the Raspberry Pi 

stage. It is generally considered normal used to plan 

and assemble Windows 10 IoT models. The main 

pieces of this rendition of the functioning structure 

are the Raspberry Pi's framework the executives, 

security, and cloud joining.  

Ubuntu Mate  

Ubuntu Mate is a free, open-source working 

framework for raspberry pis that is intended for 

gadgets with low handling power. This implies that it 

works perfectly with old machines or ones that 

utilization little power. The Mate workspace point of 

interaction is utilized by a variant of Ubuntu. It puts 

pre-packaging the able group administrator at the 

highest point of its item procurement process and 

spotlights on accessibility with distant PCs. Ubuntu 

MATE is solid. All you want is a 4GB SD card to run 

it on a Raspberry Pi gadget. It ought to likewise be 

said that the specialists who work on the Ubuntu 

Mate working framework are continuously staying up 
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with the latest and further developing it. It very well 

may be downloaded from the primary website for 

Ubuntu MATE.  

Gentoo Linux  

Gentoo Linux is an open-source, lightweight working 

framework for the Raspberry Pi that depends on 

Linux. At the point when you use emerge rather than 

capable launcher, its inherent portage wrap chief 

velocities up and deals with bundle establishment. 

Likewise, it is the best Linux circulation for these 

low-power frameworks on account of how adaptable 

it is. The Raspberry Pi can run the Gentoo working 

framework on the off chance that it has a 4GB SD 

card.  

SARPI  

SARPI, or Slackware ARM, is a notable working 

framework for individuals who use Raspberry Pi. It is 

much of the time considered one of the absolute most 

complete Raspberry Pi working frameworks. This is 

on the grounds that how its items are set up makes 

them simple to utilize. The SARPI working 

framework fires up in under 30 seconds, which is an 

extremely brief time frame.  

FreeBSD  

Berkeley Software Distribution (BSD), which was 

based on Unix research, is the wellspring of the open-

source working framework FreeBSD. At the point 

serious areas of strength for when are utilized, it 

works flawlessly. In view of the way things are made, 

it is an extraordinary instrument for working with 

PCs, work laptops, Internet of Things gadgets, remote 

processing, and different gadgets. The FreeBSD 

working framework can run on just 512MB of Mallet 

memory, which pursues it an extraordinary decision 

for a Raspberry Pi framework.  

Lakka  

Lakka is a little, open-source, and free framework 

that can transform any PC into a completely 

utilitarian game gadget without the requirement for a 

regulator and mouse. It is typically used to set up 

emulators on PCs like the Raspberry Pi. 

5. EXPERIMENTAL RESULTS 

We utilized Raspberry to make a shrewd yield 

safeguard framework for this undertaking. As you 

can find in the image beneath, the Raspberry Pi 

module incorporates each of the information sensors 

for temperature, downpour, and soil dampness, as 

well as the result hubs for IOT, buzzers, LCDs, and 

starting dc and AC engines. 

 
Fig  3  Hardware  Setup 

The individual who concocted the proposed 

framework utilized a 16*2 LCD Module that was 

associated with six GPIO pins on a Raspberry Pi3 

model to show the information and present status of 

the harvest security framework. The creator showed 

the title here. 

  

 
Fig  4  Title  Displayed  on  LCD 

 
Fig  5  Data  Displayed  on  LCD 

The creator makes an IOT-upheld Android 

application for watching a savvy crop security 
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framework from a remote place. The pH and 

temperature of the water are displayed continuously. 

At the point when it downpours or the dirt's wetness 

level is checked, the application will be refreshed 

with the latest data. The sound will really tell you. At 

the point when it seems as though it could rain, the 

shed is closed to safeguard the yield or grain. In the 

event that there is no water in the field, it is sprinkled 

with water utilizing an air conditioner fan. The 

following IoT application will post all of the key data 

with the goal that it tends to be observed from a 

remote place. 

 
Fig  6  Android  App  Based  Alerts  Monitoring  

Through  IoT 

6. CONCLUSION 

We fabricated and utilized a shed that can be utilized 

for the vast majority various things to shield 

cultivating regions from weighty downpour. We 

utilized a Raspberry Pi, a rain sensor, and a 

stockpiling shed with an IOT module-based caution. 

Programmed crop safeguard has been done well with 

the assistance of a gadget called a microcontroller. 

The course has been tried and given the all-

reasonable. We made a mechanical harvest security 

shed with a PC. The program has been tried and 

confirmed effectively in various arranged 

circumstances. The exchanging framework can be 

made to deal with its own with the assistance of a PC 

and a DC engine. By taking on this undertaking, we 

can safeguard large number of areas of land from 

unexpected downpour. The pH and temperature of 

the water are displayed continuously. At the point 

when it downpours or the dirt's wetness level is 

checked, the application will be refreshed with the 

latest data. At the point when downpour is seen, the 

signal will sound and the shed will near safeguard the 

yield or grain. In the event that there is no water in 

the field, it is sprinkled with water utilizing an air 

conditioner fan. The estimation data will be all 

shipped off the IOT program. To assist ranchers with 

getting more cash, we can likewise accelerate the rate 

at which yields are developed. As creation goes up, 

the cost of nourishment for individuals goes down.    
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