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I. INTRODUCTION 
 

Agriculture has become a very important need of 

human life and as well as for any country’s growth. In 

India, in the year 2018, Agriculture utilized over 50% 

of people and contributed around 17-18% to the 

nation’s Gross Domestic Product [1]. Food is the 

necessity of the human, in this era of technology and 

education, every person willing to do an industrial 

job and live a luxurious life. It becomes more 

necessary to keep continuous scale-up in the 

Agriculture production as farmer count decreasing 

and world population is increasing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Crops face many traits or diseases due to different 

weather, soil, and local condition, having a disease in 

plants is quite natural. The disease can impact the 

practical limit of the plants which results in more leaf 

falls, less growth, low-quality product, and less 

product output.  

 

In some cases, the disease gets migrated from one 

area to another area with seeds, or it may be 

increased rapidly via microbes and insects. Bacteria, 

pests, viruses, and fungi are mainly responsible for 

crop disease. Therefore, in the agriculture field plant 

disease detection is plays an important role. Plant 

disease has major concern if disease not identified in 
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early stage, it may affect significantly to the quality 

and quantity of the agriculture product. It has been 

noticed crops are infected in a large area due to 

disease which impacts the country’s growth and the 

shortage of food increase starvation and inflation. 

 

Before the popularization of information technology, 

the main approach for identifying plant disease was 

the naked eye observation. This process requires 

large groups of plant experts, monitoring plants and 

regular inspections on crop fields. This manual 

disease detection process is very expensive and is 

not suitable for large agricultural areas. [2].  

 

All the farmer does not have the expertise to detect 

and manual analysis are less accurate and a farmer 

may pest inappropriate which produces less quantity. 

Eye-naked observation takes a long time, involved 

lots of effort, and also not practical for large fields. In 

such a scenario, Automatic plant disease detection 

will beneficial for identifying disease in large 

agriculture areas.  

 

This process of disease identification is mainly done 

by observing signs, and traits on plants leaf. It can be 

more accurate and efficient which takes less time 

reduce efforts and appropriate for large farms. 

 

The major cause of plant infections is due to the 

fungal organisms, other organisms bacterial and viral 

are reasons for the disease of feed crops and plants. 

Plant disease symptoms are a noticeable impact on 

the plant and plant disease signs are observable 

evidence of infections. Single and Multicolor spots, 

observable change in color, the shape of leaves, early 

and late scorch, bird-eye spot on barriers, brown and 

yellow spots etc., are the symptoms of plant disease. 

 

II. LITERATURE SURVEY 

 
Many analysts have contributed altogether towards 

accomplishing the objective of plant disease 

detection by using the advancement in technologies 

and computational capability, for example, AI, Image 

pre-processing, machine learning, deep learning, 

transfer learning, GA, big data, the IOTs, and so on. 

These proposed models have numerous limitations. 

The data pre-preparing is complex and the selection 

of features relies upon the model, so the correctness 

of disease identification not high in some cases, 

while examining a huge variety of pests and 

infections. 

Ghaiwat et al. (2014) “Detection and Classification 

of Plant Leaf Diseases Using Image Processing 

Techniques", Research utilized several classification 

approaches such as Artificial neural network, super 

vector machine, self-organizing map, and fuzzy logic. 

They found the k-nearest-neighbor approach is the 

least complex and generally reasonable of the 

multitude of calculations for class prediction. On the 

off chance that training information isn't detachable, 

next that implies hard to decide ideal parameter in 

super vector machine [3]. 

 

Adhikari Santosh et al. (2018) “Tomato Diseases 

Detection System Using Image Processing" utilized 

CNN-based classifiers and its dataset contain 520 

figures which have 3 leaf diseases of the tomato 

plant, including Bacterial Canker (111 examples), 

Gray spot (113 examples), Late Blight (121 examples), 

and healthy tomato leaf images. They achieved 89 % 

accuracy in this system based on the plant village 

dataset. As a limitation; this system is only capable of 

detecting three classes of diseases and a healthy 

plant. To detect other classes of diseases, data has to 

be trained on the current model [5]. 

 

Wu Jianyu et al. (2019) “Detection of Crop Pests 

and Diseases Based on Deep Convolution Neural 

Network and Improved Algorithm”, This research 

paper combines a machine learning approach and 

utilizing advanced architecture- Alex Net and Google 

Net to identify diseases in plants. The author 

accomplished a lot of work on proposing a network 

dependent on transfer learning and information-

development which improves the precision of 

identification. This paper used 38 types of normal 

and infected leaf’s samples. The described model is a 

complex and needs a faster speed of convergence 

[6]. 

 

Sardogan Melike et al. (2018) “Plant Leaf Disease 

Detection and Classification Based on CNN with LVQ 

Algorithm”. This model utilizes CNN classifier for the 

plant health assessment and disease identification. In 

this model, the author has used a dataset of 500 

images of which 20% is used to test the proposed 

model and 80% dataset is applied to train the 

system. They identified total 5 classes, one healthy 

and four infected plant leaves for classification. They 

have used 512X512 dimension images which are 

quite well, utilized R, G, B channels matrix for the 

CNN contribution and yield was feed into the 

Learning Vector Quantization. A normal precision 
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approx. 88% was accomplished. This methodology 

was simply fit to recognize tomato specific disorders 

[4]. 

 

Hyeon Park et al. (2017) “Image-based disease 

diagnosing and predicting of the crops through the 

deep learning mechanism” used Convolution Neural 

Network model for leaf disease detection. Author has 

only done limited classification which are healthy and 

powdery mildew strawberry. Powdery mildew is a 

moderate disease which affects flowers, leaves and 

fruits. Author has used a very small dataset of 500 

Images. The system contains two convolution and 

three fully connected networks to detect strawberry 

leaf related diseases. This model overall has 89.7 % 

accuracy on a CPU. In this model Images resized to 

227x227 pixels and it uses objective function to train 

this model. 

 

Saradhambal.G. et al. (2018) “Plant Disease 

Detection and Its Solution Using Image 

Classification”. This model used Otsu’s classifier and 

K-means clustering technique. This model analyzed 

infected area of the leaf by utilizing the 

segmentation method. Using feature extraction and 

classification approach, it detects and classifies 

healthy and infected leaves of the plant. In this 

model the embedded voice navigation system has to 

guide throughout the process. They have not 

discussed the accuracy that the achieved in the 

proposed approach as well as dataset was small. 

  

III. PROPOSED METHEDOLOGY 

 
The proposed model is based on deep learning 

algorithm is designed to analyze and detect plant 

disease. This Model contains leaf retrieval, image 

segmentation, and identification with the utilization 

of targeted deep learning algorithm. 

 

1. Image Acquisition: 

The first step in this model collects data from the 

public repository. This dataset is a collection of 

various types of plant leaves which contains healthy 

leaves and sample of leaves which is affected by the 

disease. This step takes the image as input for further 

processing. 

 

2. Image Preprocessing:                                                   

In this phase, it eliminates noise from input Image 

using some noise filtering techniques. The image leaf 

surface may contain water spots, spores, and dust as 

noise, to adjust the pixel values. To make the 

computation process faster, input images are resized 

to smaller and eliminate undesired deformity. Image 

distortion is eliminated by utilizing the smoothening 

filter. 

 

  
Fig 1. The basic procedure of the proposed 

approach. 

 

C. Image Segmentation: 

The Segmentation of the plant leaf is to isolate 

picture from its background and organize them into 

different components. Image segmentation can be 

performed in many ways. In this step, our proposed 

model uses K-mean clustering and the Otsu classifier 

algorithm in which segmented images are clustered 

into different sectors.  The feature of the LAB color 

model, it is capable to simply cluster the segmented 

image, so the RGB color model is converted into Lab 

color model. The segmentation methodology is 

performed on extracted characteristics that are 

discovered from plant leaves like segment, 

boundaries, and color-related data [11]. 

 

4. Feature Extraction: 

Image feature contains huge information about the 

image content and also describes certain unique 

properties that can be used to discriminate among 

the categories from the given patterns. The Feature 

Extraction strategy will use the color co-occurrence 

technique. Extraction of features is performed on the 

basis of tone, shape, and surface of the leaf. The 

color co-occurrence method uses three significant 

numerical sequences. In the first step, it converts RGB 

images into HIS color space. After this, it utilizes each 

pixel map to get H. S. I.  Color co-occurrence matrix. 
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5. Detection and Classification of Plant Disease: 

This classification process determined infected and 

healthy plant leaves using the extracted feature. The 

feature dataset contains information about the 

leaves and their corresponding feature. It uses 

Minimum distance Criterion and Deep learning CNN 

classifier for classification process. Homogeneity, 

Contrast, Energy, Standard Deviation, Correlation, 

Variance, and Mean are the extracted feature of the 

plant leaves, these extracted features provided to the 

convolution neural network, and CNN uses target 

data as a class vector. In the classification process, we 

can distinguish whether a given plant leaf is healthy 

or infected model architecture. 

 

IV. MODEL ARCHITECTURE 

 
The CNN model architecture primarily contains an 

input layer, output layer, and hidden layer [4].  The 

hidden layer mainly includes the convolution layer, 

fully connected layer, pooling layer, Activation 

functions, commonly rectified units (ReLUs) layers. 

 

The number of layers utilized in their arrangement 

and introduction of other image processing units 

varies from one architecture to a different 

determining their specificity. 

 

  
Fig 2. Proposed Model for plant disease detection. 

 

1. AlexNet: 

Along with the advances in hardware, the CNN 

architecture becomes larger. The structure of Alex 

Net contains one SoftMax, two normalization, three 

max-pooling, two fully connected and, five 

convolutional layers [16]. Every convolutional layer 

contains convolutional filters, commonly rectified 

unit layers and, nonlinear activation function. Max 

pooling is performed by the pooling layers. It has 

fully connected layers so the size of inputs is fixed. 

This model contains sixty million parameters. 

 

2. GoogleNet: 

The structure of GoogleNet contains 27 pooling 

layers and 22 deep layers and 9 inception modules 

linearly stacked. After the inception modules, it is 

attached with the global average pooling layer. 

GoogleNet has about 4 million parameters. 

 

V. EXPECTED OUTCOME 

 
The objective of this model is to analyze and detect 

plant disease accurately which will help in the 

successful cultivation of the crop. This model will 

detect plant disease using a plant health assessment 

model based on deep learning algorithm conclusion. 

 

 

This research is towards achieving the goal of design 

an innovative system that can recognize the disease 

in plants at the early stages which helps to increase 

the productivity of crops in agriculture yield. This 

proposed model is based on deep learning 

techniques. This research is to overcome manual 

techniques which detect plant disease that were 

time-consuming, expensive, and produce less output 

due to uncertainty of knowledge. Our purpose to 

design a more efficient and accurate model to 

provide early-stage plant disease detection. 
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