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diseases are based on viral, fungal and bacteria. The most
common plant diseases are Alternaria Alternata,
Anthracnose, Bacterial Blight, Cercospora Leaf Spot,
Powdery Mildew, Downy Mildew and Rust.

Presently, the naked eye observations made by the skilled

I. INTRODUCTION

India is a fast developing country, and agriculture is the
back bone for the country’s development. The awareness
and the importance of the cultivation needs to be instilled

in the minds of the younger generation. Technology has
outcast itself in all the fields but presently, we are still
using some old techniques in the field of agriculture.
Many factors affect the food production and its security
such as increase in the temperature, humidity, plant
diseases, etc. Plant diseases affect the agriculture yield and
also the livelihoods of the farmers who are the main
contributors of crop and food production. Plant diseases
can be treated if we have a timely, accurate and precise
diagnosis. This is the main cause of periodic outbreak of
diseases which leads to large scale death and famine.
Generally, diseases can be encountered in various parts of
the plant such as- fruit, stem, leaves, etc. The main part for
disease identification is the plant leaf. The key to prevent
the agriculture loss is identification, detection and
treatment of the plant diseases. Different plant leaves bare
different types of diseases. The major division of plant leaf
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experts is the main prelude used in practice for detection,
identification and treatment of plant diseases. This
requires continuous monitoring of the plants from experts.
When the crop production is at large scale, or there is a
large farm, then this approach is expensive. In some
regions, farmers may have to travel long distances in
search or to contact experts, this makes the procedure time
consuming. In many cases farmers are incognizant of non-
native diseases.

Automated detection of plant disease is important as it has
benefits in supervising large-scale of crops, and detect
diseases from symptoms that appear on the plant leaves.
Thus automatic detection of plant disease with the help of
image processing technique provides more accurate
guidance for disease management. Relatively, visual
identification is less accurate and time consuming.
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This automated system is designed to overcome the
problems of manual techniques. The image is captured
using a regular digital camera or high resolution mobile
phone camera. This image is given as an input to the
system for identification of the disease.

An Atrtificial Intelligence and Deep Learning based system
would offer valuable aid in the diagnosis of the plant
disease through object detection algorithms and image
based observation. Progression in computer vision provide
an opportunity to enhance plant disease diagnosis and
extend the field of computer vision for precision
agriculture. If the system is affordable, it would be easy
for even the farmer to make a timely diagnosis of the
disease and act accordingly, apart from making the work
of experienced pathologists precise and accurate.

Smart phones have computational power, advanced
cameras, high resolution displays, and are also affordable.
This helps in providing a novel approach in the
deployment of these systems. And in turn helps the
farmers to diagnose the plant disease from just an image of
the plant leaf.

Il. EXISTING SYSTEM

Currently the identification of crop diseases is done
manually by the experienced people. Due to many
environmental changes and factors, the prediction is
becoming prolix. Conventional Expert systems, mainly
those which are used to diagnose the disease in agriculture
domain depends only on textual input. Usually
abnormalities for a given crop are demonstrated as
symptoms on various plant parts.

To enable an expert system to produce correct results,
end-user must be capable of mapping what they see in a
form of abnormal symptoms to answer to the questions
asked by that expert system. This mapping may be
inconsistent if a full understanding of the abnormalities
does not exist.

I11. PROBLEM STATEMENT

The main goal is to propose a system to detect plant
diseases. An image processing system is developed to help
automated detection of disease type. To diagnose a
disorder or abnormalities from the leaf image, four image
processing phases have to be applied: Image enhancement,
Image segmentation, Feature extraction, Detection and
classification. In order to employ proposed system we first
have to train it with a set of images that signify the plant
disorders. Proposed system focuses on specific disease
identification, and it can be extended in order to include
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more diseases. The system starts with the acquisition of
image sample. The image sample is pre-processed to
remove noise and enhance it. It is then converted into
binary image and its texture features are extracted. Later
classification is done based on which we detect the type of
disease the leaf has been affected.

V. METHODOLOGY

The plant diseases can be identified by observing leaf of
the plant. The digital image processing is used to detect
diseased leaf by shape and color of affected area. Image
processing technique involves five basic steps and the data
flow diagram is as shown below-

Image acquisition Image preprocessing Image segmentation
Detection and chssification of
Feature extraction
plant disease

Description of Each Steps:

A. Image Acquisition:

The first step in the proposed approach is image
acquisition. The general aim of Image Acquisition is to
transform an optical image (Real World Data) into an
array of numerical data which could be later manipulated
on a computer, before any image processing can
commence an image must be captured by camera and
converted into a manageable entity .In our project we need
to select the plant which is affected by the disease. And
then collect the leaf, later take a snapshot of leaf and load
the image into the system.

B. Image Pre-processing:

Pre-processing helps in improving the image data by
removing background, noise. It also mortifies the
undesired distortions. It enhances image features for
processing and analysis. The median filter is used for
image smoothing, removal of noises and highlighting
some information. Image enhancement is carried out for
increasing the contrast.
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C. Image Segmentation:

Segmentation refers to the process of clustering the pixels
with certain properties into salient regions and these
regions correspond to individual surfaces, objects or
natural parts of the objects. More precisely, image
segmentation is the process of assigning a label to every
pixel in an image so that pixels with the same label share
certain visual characteristics.

D. Feature Extraction:

Purpose of next feature extraction stage is to reduce image
data by measuring certain features or properties of each
segmented region such as color, shape or texture. Texture
is one of the most important feature which can be used to
classify and recognize objects. Using texture features,
plant diseases are classified into different types. This will
be done in two steps, spot isolation and spot extraction.

E. Classification:

Here classification of input image is done by comparing
with various images in database. In this proposed work
ANN is used as a classifier.

In [9]: model ft = train model(model ft, criterion, optimizer ft, exp_lr scheduler,
num_epochs=25)

Epoch 21/24

train Loss: 0.2741 Acc: 0.9188
val Loss: 0.8392 Acc: .9936
Epoch 22/24

train Loss: ©.2946 Acc: 0.9043
val Loss: 0.8326 Acc: .9936
Epoch 23/24

train Loss: 0.2933 Acc: .91
val Loss: 0.0271 Acc: 8.9915
Epoch 24/24

train Loss: 0.2341 Acc: 8.9242
val Loss: 0.0318 Acc: 0.9915

Detection Approach:

To accurately recognize infected regions from the
diseased leaf images, YOLOv3 and Faster-RCNN are used
for evaluation. These are the two state-of-the art detections
networks. These mentioned models are significantly swift.
The regional interests and proposals are predicted on a
convolutional feature map using region proposal network
(RPN) in Faster-RCNN, after passing image through a
CNN. The ROI layer helps in finding the class suitable to
a proposed region. YOLOV3 does the predicting of regions
and localizing the object, and all this in a single CNN. It
performs real time detection. This model has a 106-layer
CNN block, which is a variant of Darknet. Our work is
composed of Faster-RCNN with VGG-16 as its backbone
and YOLOv3. The evaluation and implementation of these
architectures on the datasets is done by training the entire
model starting from To accurately recognize infected
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regions from the diseased leaf images, YOLOv3 and
Faster-RCNN are used for evaluation. These are the two
state-of-the art detections networks. These mentioned
models are significantly swift. The regional interests and
proposals are predicted on a convolutional feature map
using region proposal network (RPN) in Faster-RCNN,
after passing image through a CNN. The ROI layer helps
in finding the class suitable to a proposed region.
YOLOV3 does the predicting of regions and localizing the
object, and all this in a single CNN. It performs real time
detection. This model has a 106-layer CNN block, which
is a variant of Darknet. Our work is composed of Faster-
RCNN with VGG-16 as its backbone and YOLOvV3. The
evaluation and implementation of these architectures on
the datasets is done by training the entire model starting
from pretrained weights for the convolutional block on
ImageNet dataset in both the models.

V. System Output
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Android App for Plant Disease Detection: VL. LITERATURE SURVEY

Many systems have been proposed to solve or to reduce

! FLASK-MYSQLi‘ the problems in this field, by making use of image
H DB processing and some automatic classification tools.
CONNECTION

)

e S Suhaili Kutty et al. was one of them, who proposed a
— ) system to classify Anthracnose and Downey Mildew,

MOBILE | DATABASE/ watermelon leaf diseases. For classification, neural
APPLICATION ‘ FIREBASE network pattern recognition toolbox is used. Proposed
method achieved 75.9% of accuracy based on its RGB

mean color component.

<

| COMPARISION
USING FASTAI

The goal of Sanjeev Sannaki et al. is to diagnose the
‘ | disease using image processing and artificial intelligence
Mobile App Output:\—/ techniques on images of grape plant leaf. And they
classify mainly two diseases, downy mildew and powdery
mildew of grape leaf. They have used only Hue feature
which gives more accurate result. The support vector
machine approach for the classification and detection of
rose leaf diseases as black spot and anthracnose was used
by Akhtar et al. They have used the threshold method for
segmentation and Ostu’s algorithm which was used to
define the threshold values.

Bhog and Pawar were the 2 persons who incorporated the
concept of neural network for the classification of cotton
leaf disease analysis. For segmentation process, they used
K-means clustering. Variant cotton leaf diseases like Red
spot, white spot, Yellow spot, Alternaria and Cercospora
on the Leaf were detected. For experimentation process,
they used the MATLAB toolbox. And achieved an
wen e accuracy for K-Mean Clustering method using Euclidean
s s distance as 89.56%.

VIIl. CONCLUSION

Manual detection of different anomalies in plants by the
supervision of diagnosticians is a tedious and time
consuming task. The availability of skillful and
knowledgeable persons, and the long processing time can
delay in immediate identification and treatment of the
diseases. On the other hand, automated detection and
classification of the plant diseases using CNN are found to
be robust and racy, as it helps in finding visually
observable patterns in the images. Also, the use and
growth of the computational hardware has made it
executable and feasible to utilize them.

CNN architecture has resulted in the faster
identification and quicker treatment to surmount the
effects of diseases on the plants. Our proposed system
mainly focuses on the publicly available datasets
consisting of different types of plants and its diseases by

© 2020, IERJ All Rights Reserved Page 4



www.ierjournal.org

evaluating the state-of-art architectures. And it
successfully detects the plant diseases in a much reduced
processing time.
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