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ABSTRACT

Agriculture is the main source of livelihood for myapeople in India but very little advancementase in agriculture to
improve the field and tackle issues like irrigatiamd leaf disease detection. With the advancenfdoifahere is a chance
of creating an 10T based system which helps thedas to monitor the moisture content of soil, terapge around the
field, water level in the tank and by using theséues the motor will be turned on/off automaticaipich helps in
improving the quality of the crops. Leaf Diseasddoton in agriculture is being done manually foamy years. This
process can be done automatically using deep newtsborks. The tomato crop is a significant stapléhe Indian market
with high business esteem and is delivered in eaosnamounts. Diseases are impeding to the plaattihwhich thusly
influences its development. To guarantee negligibisfortunes to the developed harvest, it is egdettt direct its
development. There are various sorts of tomatoagise that focus on the yield's leaf at a disturbiatg. This paper
receives a slight variety of the convolutional redystem model called inception V3 to recogniz distinguish ailments
in tomato leaves. Neural network models employraatiz feature extraction to aid in the classificatiof the input image
into respective disease classes. This proposedefrark has accomplished a normal exactness of 9%%howing the
attainability of the neural system approach sigrfitly under negative conditions. Hence the papeviges an insight of
creativeness to the researchers to develop anrated smart irrigation and leaf disease identificat system that gives

successful results in real-time.
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INTRODUCTION

In the current era, farmers have used irrigatiehnelogy in the control of the intertwine themewhich farmers irrigate
from island to time. This process sometimes usesmach water. Automated irrigation planning in tigla to manual
irrigation based on direct soil water measurembatsbeen shown to be valuable in continued water\Wstering plants

is usually a very lengthy process and should bepteted within a reasonable time.

Nowadays, some organizations use technology toceethe number of workers and the time needed terviage
plants. With such systems, control is very limi@ad many resources are still wasted. One of theseurces is the
excessive use of water. This method representsivealssses as the amount of water exceeded théreaments of the
plants. Excess water is discharged through thespofréhe pots, or it passes through the soil infigtlds. An automated

irrigation system can prove to be an effective sofuto these shortcomings. Early detection of aiss helps save the
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crop without much loss. Most of the plant diseaescaused by the attack of bacteria, fungi anases. If proper care is
not taken in this area, it can lead to severe danaglants. Adversely affects productivity and ldqyaWe need a fast-
automated way to detect plant diseases. Naked eweiance by experts is an important approactptactice in

identifying and identifying plant diseases.

The decision-making power of an expert dependsismplysical condition such as fatigue and eye sigbrk
pressure, and climate. So, this method is time woireg and less efficient. The project was proposétl the idea of
diagnosing plant diseases using machine learnihg. Raspberry Camera Module is used to capturetaddeaves and

image processing to detect the disease. Open C\Wamsbr Flow used for the purpose of disease ffieation.
RELATED WORK

In [1] the author has the system is powered by@laitaic panels and has a connection with two comipations, based
on a cellular Internet interface, which allows t@mine data and plan irrigation through a web paggomated system
has been tested for 136 days in a sage crop fielcdaehieved water savings of up to 90% compardcthtional irrigation
systems of the agricultural zone. Three copieshefdutomated system have been successfully usedhsse for 18
months. Due to its energy autonomy and low coststrstem is effective in geographically isolategaarof water. In [2]
the author has proposed an automatic format lidgagystem using low-cost Arduino and Bluetooth miedwhich can
be remotely controlled by mobile Phone. Brains b tHCO05 Bluetooth Module System with ATMEGA328
Microcontroller and more Sensors like LDR, op-ani324 comparator are used to detect soil moistucelight intensity
in the field. The system is powered by a solar pedeattery to provide electricity to power theteys. Therefore, this
makes the irrigation system easy, efficient, argt-effective.

In [3] the author has proposed Raspberry designtddme automation system using off-the- shelf,-edfgictive
and energy-efficient devices, including Arduino mimontrollers, XP modules and relay boards. The ofse¢hese
components makes an overall cost-effective, saalabld reliable system. Commands from the user aveegsed in
Raspberry Pi using the Python programming languAgauino microcontrollers are used to receive arff/commands
from the Raspberry Pi using the ZigBee protocok Btar ZigBee topology acts as the basis for contation between
Raspberry and end devices. Raspberry Pi acts astekcoordinator, and end devices act as differauters. The low
cost and energy efficient drip irrigation systera @roof of concept. This design can be used orelaggicultural fields
and small plantations. The use of ultrasonic senand solenoid valves creates an intelligent drigation system. This
article describes the complete installation of $listem, including hardware and software featurég. Use of ultrasound
sensors and solenoid valves creates a smart digation system. This article describes the corepiestallation of the

system, including hardware and software features.

In [4] the author has proposed as technology grtasser, Wireless Sensor Network (WSN) helps improve
technology. In the field of wireless sensor netwmkearch, energy-efficient synchronization is mpartant issue. This
problem can be solved using ZigBee technology. idsic idea is to understand how data is transmittedigh a wireless
transmission medium using a wireless sensor netwark monitoring system. This designs an irrigagstem that is
automated using controlled parameters such as tamupe, soil moisture and air humidity, as theseimportant factors
that need to be controlled in PA (Precision Agtigrd).In [5] the author has proposed the agricaltareas monitored are
generally dispersed and affected by variable enwr@ntal conditions, the need for precise infornmatollected in real

time is more pronounced. In addition, the claselat®on for satellites there can be no images raftor other map-based
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systems. All farmers are supported by their hightc@®vercome these range from wireless sensor niesw@®VSN)

Introduced in the agro- ecological context.

In [6] the author has discussed a method of usiagpBerry Pi to detect and prevent the spread oftpldhe
author discussed a method for using Raspberry Betect and prevent the spread of plants. For inaegdysis, the k-
means clustering algorithm was used. It has mamgradges for use on large farms, so that they otonatically detect
symptoms when they appear on the leaves of thet.pfrtomatic detection of symptoms is useful forpnmving
agricultural products. The design and implementatibthese technologies is completely automatedvehdaignificantly
help in the application of irrigation. In [7] th@ithor has proposed automation techniques and todafgegrate knowledge,
product and services to improve productivity, giyadind yield with the help of smart agriculture.ifkBnables farmers to
identify plant disease at the primary stage andertakely decisions, which saves time and reducestdbss due to
diseases. In [8] the author has Provide a plattormonitor irrigation conditions, automation of tleggation system, and

use soil moisture, temperature and humidity measents to have a lasting impact on plant producéi1.

In [9] the author has focused on Weather Changedegound by using the Automatic Weather Statiwg).
AWS is widely used in a variety of fields, includirenvironmental research for geological statistiesnperature
measurement analysis, prediction of wind energgmtal, measurement of mass equilibrium movemend, @op water
demand. In [10] the author has proposed is needitiamatically control the water motor, it can afsonitor plant growth

using the webcam Watch the farm's live streaminguodroid mobiles using Wi-Fi.

In [11] the author has proposed loT based automiatigghtion system sensor data Related to soil taogésand
captured temperature. A fully automated way forickevto communicate Use intelligence in themsehresirrigation. In
[12] the author has dealt with plant diseases and to manage the leaves of plants by carefully olxsg them by
increasing the potential of machine learning. I18][the author has referred a technology Massive the to violation of
given water level Requirements of plants. Excesemia discharged through the holes or it passeaigfh the soil in the
fields. In [14] the author has proposed Random $toatgorithm to identify between healthy and disglakaves from
generated data sets. It contains various phaseata$et creation, feature extraction, classifi@ining, and classification.
Categorized datasets of diseased and healthy leaeesollectively trained under Random Forest tssfy sick and

healthy images.

In [15] the author has proposed the histogram Btiedi oriented gradient (HOG) functionality featsingere used
and Predict diseases at an early stage Precaatimhsetention of plants lead to prolongation ofdauation and income. In
[16] the author has proposed the use of hypersggddntaging (VNIR and SWR) and machine learning teghes for the
detection of tomato spot worm virus (DSWYV) in capsn plants. Discriminant features are extractedhgushe full
spectrum, a variety of vegetation indices, and gbilily header models. These features are usedaio tlassifiers to

discriminate between leaves obtained from healtfipaaccinated plants.
PROPOSED WORK

The proposed irrigation system uses water effibyeflthe plant is supplied with water whenever nekdehe proposed
irrigation system will be more efficient in agritwle and can be extended to home gardens, officeplexes and
buildings. The system provides a smart drip iriatsystem for water plants using hardware deveesh as the
Raspberry B3B, MCB 3008, 12 V pump and soil moistur
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In this designing a smart irrigation system for evgtlants to track weather filings, diagnose pldiseases, and
file filed weather conditions with utility equipmesuch as the Raspberry 3B, Raspberry Pi Cameraildoand the MCP
3008. The DHD11 temperature and humidity sensousied to control the computer wirelessly, while #gthon
programming language is used for automation puposhis system also contributes to the Efficiend arry cheap

automatic irrigation system. After installationeth is no maintenance cost, and it's simple.

The Environmental Parameters Monitoring Systemethasn wireless communication technology, has been
developed to control the distance, which is usethéasure temperature, precipitation, and so ors 3ystem is used to
diagnose the disease with the most accuracy usmage processing techniques. All of these can kegiated into a
mobile app, easily accessed by the user, contitpaousnitor the field's humidity, irrigation if need, and override the
automated process when rainfall is detected. Irtiadd an image processing technique is used toge® the plant leaf
image and detect if any disease has affected . plherefore, this project fully contributes tee tefficient irrigation

system with the aim of increasing the crop produrctate.
Working Model

In Fig.1 Depicts a volume map of the entire systerluding irrigation system, weather monitoringdaplant disease
recognition. The given data is processed accorttirtge requirements and is provided as an autonratiation in case
the rains are not forecast.

An image or video stream captured by RaspberryaRieta data is processed using machine learningitpas,
especially the CNN classifier that creates the abdlty for all diseases and gives the maximumgrssil probability plant

disease status. Weather Monitoring is done in twld-fnechanism.
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Figure 1: Block Diagram of Working Model.
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ADHT11sensorreadstherelativehumidityvalueofthesysthenitstarts.Ifthis humidity value exceeds 90%, it
means rainfall. If rainfall is detected, the weathenditions of the field can be re-establishethdre is a rainfall or a
misrepresentation of the water spilled on the serBo do this, Node-Red, Open Weather Map and ®owdgheck all the
weather data from the various websites and comwitiprepeatable results. Node-Red is a powerful fop building
applications of the Internet of Things. 'Wiring &tlger' of code modules to perform tasks. Connentetes, usually a

combination of input nodes, processing nodes atpubnodes, when wired together, create flows.

The result is sent to the user's phone number ubmg wilio account. Twilio keeps updating datanfr@&oogle
every 15 minutes to get accurate results and isackup system for weather monitoring. This ensuheg tveather
monitoring is completely accurate and easy foruber. If the data user receives a rain forecasgrt#he can manually

turn off his preferred irrigation system in his &gation.
Irrigation System

In the operation of the automatic irrigation systéihe weather monitoring system checks for raithdfre is no rain, the
soil moisture sensor checks the soil conditiothdf soil is dry, the pump will open for 10 secoritise release of moisture
is in analog form. The built-in ATC Moisture cont®the sensor's output into a digital format. Then digital value is
sent to Raspberry, which determines whether tHeissaiet or dry and the plant according to thatevatWhen the soil is
dry, the Raspberry Pi relay uses a water pumprtdhre pump. This step is repeated continuously theisoil reaches the
required humidity. This is depicted as a flow chartFig.2 Provide a button to manually run thegation system or

disable it using the Android app.
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Figure 2: Flow Chart for Automatic Irrigation Syste m.
Plant Disease Recognition

Early detection of diseases can effectively saepsifrom major damage and loss to farmers. Thigram is capable of
capturing diagnostic (long distance) and diseasegmition (short distance) images or can captuteos from long

distances. Take the example of flying a drone. &lemges are used to determine whether the plaigéased or not.

www.iaset.us editor @ aset.us



80 S. Rakesh, V. Praveen Kumar & G. Mahesh Varma

START

CAPTURE IMAGE

IS DISEASE
DETECTED?

-

HEALTHY

DISEASE IS
DETECTED

| STOP )

Figure 3: Flow Chart for Plant Disease Recognition.

Therefore, plant disease recognition is carried umihg convolution neural networks (CNN). A RaspheRi
camera module captures the image of plant leavashMe learning algorithms are used to train ttetesy to understand

the 7 common diseases of a tomato plant. It isladed that the type with the highest probabilityhis expectedresult.
RESULTS AND DISCUSSIONS
Weather Monitoring

The primary drawback of automatic irrigation systisnack of weather monitoring. In order to overeothis drawback, a
DHT11 Sensor is added to predict rainfall.

* The drawback of the system running in spite offedircan cause wastage of water, clogging of watdfield

thereby reducing crop yield.
e This is overcome in the system by using weatheritoong.

e For this purpose, DHT-11 sensor is used for meagurumidity and Node-RED for Graphical User Inteefas

shown in Fig.4.

sssss

Figure 4: Node - Red Flow for DHT 11 Sensor Dash Bod.
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Irrigation System
¢ The irrigation system uses Soil Moisture sensanéasure moisture content.
» If the soil has enough moisture content the pumpaies closed.
» Else the pump is opened for a few seconds.
* The process is repeated till the soil moisturelieac¢he threshold fixed.
» This ensures the soil contains required amounta$ture and the irrigation system stops if rainfaibredicted.
e This prevents over consumption and clogging of wiat¢he soil and improving the yield of the crops.
¢ This aims at minimal wastage of water and makimgsystem more efficient.

Fig.5 shows a prototype, where a 3V pump and & islased. For real-time application a larger @ump can
be used and the project is adaptable to highemgsitalso. The digital values are then sent to thspBerry Pi which
decides whether the soil is wet or dry and accaortinthat water the plant. If the soil is dry, Raspy Pi uses relay to turn
ON the pump which leads to water to flow. This sigpepeated continuously until water the soil heatthe required
moisture content. Overriding buttons are providedhie app for manual operation. The available Imsttare Turn ON,
Turn OFF.

Figure 5: Irrigation System.

Plant Disease Recognition

The purpose is to recognize the plant diseases@®fthe major problems faced by farmers. Plasgabe recognition is
carried out using convolutional neural networks {NMachine learning techniques are used to traa gystem to

understand the common diseases of a tomato plahbisn in table 1.

Table 1: Diseases of a Tomato Plant

Bacterial

Early Blight

Late Blight

Leaf Mold

Spider Mite
Target Spot
Yellow Leaf Curls

N[OOI AR |IWIN|F
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Phases in the Plant Disease Recognition System
There are 3 phases in the Plant Disease Recogsitgiam. They are
* Training Phase
» Detection Phase
* Recognition Phase
Training Phase
For each disease around 2000 images are collemtednfiost accuracy and training purposes.
Detection Phase

Computer drones compatible. So, a drone in lagjddican be used to capture images or videos foamdistances and to
identify whether it is sick or healthy. The deteatiphase uses an RGP and NIR video feed to cadcillatNTVI code for

plant images. It will be used to identify areagaféd by vegetation fields /greenhouses
NDVI Index

The Normalized Difference Plant Index (NDVI) isieple graphical indicator that can be used to aehgmote sensing
measurements, usually, but not necessarily, fraspaze platform, and to evaluate whether the obdelarget contains

live green plants.
Recognition Phase

This phase focuses on recognizing a precise plaaase when the image of a particular plant istimgo the system. For
the purposes of this research, this project focesesommon tomato plants and 7 major diseaseseisetiplants. The
system releases the probability of the image bétontp each class (healthy and 7 diseases). PesBildlategories 7
diseases and healthy leaf. The probability valueawh type is predicted by the CNN classifier aispldyed on the side

panel. And there is a way to continue capturinggesaor exiting the terminal

[INFO] saved 2019-03-28 18-54-

25.1pg

tomato early blight (score = @
.51487)

tomato late blight (score = 0.

15981)

tomato yellow leafl curl virus
{score = ©.12060)

tomato bacterial spot (score =
0.16992)

tomato target spot (score = 8.

083425)

tomato leaf mold (score = 9.82

592)

tomato spider mite damage (sco

flre = 8.82588)

JJd/tomato healthy (score = ©.0835

4)

Continue

Quit
Figure 6: Plant Disease Recognition Output.

In Fig.6, a probability value for each categorydigease is displayed in the side pane. The higiresability
value is taken as the disease recognised; thusetiognition of plant disease indicates how clé®eparticular disease is

to the seven-tomato plant disease.
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CONCLUSION AND FUTURE SCOPE

In this paper automatically shut down the rainfatecast for all problems faced by the agricultsegtor by monitoring
soil moisture, irrigating the crops, and monitorihg weather until the humidity is recovered. Uding method, you can
save manpower and water to improve production dtichately profitability. Automated irrigation is &sible and cost-
effective to improve aquaculture for agriculturabgucts. The system provides a feedback contraésyshat effectively
monitors and controls all activities of the irrigpat system. The Plant Disease Recognition Systesrblhan developed to
check if the plant is healthy and if any diseasddtected, the name of the particular diseaseofAthese are integrated
into the Android app for the ease of the userg#tion is a continuous process, while recognizitag the plant leaves are
captured and the end of it is done only at the &stjof the user. There is a provision to overridem atic irrigation and
manually irrigate. This smart irrigation demonstgathat the irrigation system works automaticatigl eegulates irrigation
water without the manual. Using this method, yon oamotely control the pump and relay board, wtoplens up the
possibility to control the flow of water. The iregon system is automated depending on the seaportr The pump is
operated by weather conditions, rainfall and temfuee conditions. The future goal is to train diirp species. The code
is already drone compatible and ready for real-twitleo capture. In future it can be used for r@akt capture and

immediate processing of the field.
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