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Abstract— The idea focuses on providing the information 

regarding the pesticide recommendation and the amount of 

pesticide to be used for an unhealthy crop. The user, who is the 

Farmer clicks a picture of the crop and uploads it to the server by 

using the android application installed in mobile or by using 

webpage. 

After uploading the image the farmer clicks the Predict button 

which is displayed on screen. Then uploaded image is processed 

and accordingly the features of that image are extracted. Based 

on those features the classification of image is done using 

Convolutional neural network and the classes having maximum 

probability is selected. Then the result consisting of the disease 

name is retrieved. This result is then uploaded into the message 

table in the server and retrieved in mobile application or on the 

webpage where corresponding information such as pesticide 

name, amount of pesticide to be used and organic pesticides which 

are stored. Now the Farmer will be able to retrieve the complete 

information in a presentable format on the screen of the 

Application. 

 

Keywords— Pesticide, classification, Extraction, Convolutional neural 

Networks 

  

INTRODUCTION 

In India, Agriculture is the main source of income. 
Farmers grows varieties of crops based on their requirement. 
Since the plants suffer from the disease, the production of crop 
decreases due to infections caused by several types of diseases 
on its leaf, fruit, and stem. Leaf diseases are mainly caused by 
bacteria, fungi, virus etc. To overcome this, diseases in leaves 
are classified based on the diseased leaf types using Neural 
Networks algorithm [1] and thus can take necessary steps in 
time to minimize the loss of production. In this Idea, Farmer 
take the picture of the leaf of crop which he has sown in his 
Farm. After clicking it will be uploaded on server and then 
uploaded image is processed and accordingly the features of 
that image are extracted. Based on those features the 
classification of image is done using Neural Networks then the 
result consisting of the disease name is retrieved on the screen 
of the phone. Based on disease name system displays the 
appropriate list of Fertilizers and Organic The proposed 
system will increase the efficiency of the crops by 
recommending relevant use of organic Fertilizers which will 
help in reduction of soil erosion so it is important to create 
awareness among the farmers about such system. Plant 
diseases have turned into a dilemma as it can cause significant 

reduction in both quality and quantity of agricultural products. 
Plant pests and diseases affect food crops, causing significant 
losses to farmers and threatening food security. The spread of 
Trans boundary plant pests and diseases has increased 
dramatically in recent years. Globalization, trade and climate 
change, as well as reduced resilience in production systems 
due to decades of agricultural intensification, have all played 
a part. Outbreaks and upsurges can cause huge losses to crops 
and pastures, threatening the livelihoods of vulnerable farmers 
and the food and nutrition security of millions at a time. Since 
the beginning of agriculture, generations of farmers have been 
evolving practices for combating the various plagues suffered 
by our crops [2]. Following the discovery of the causes of 
plant diseases in the early twenty first century, growing 
understanding of the interactions of pathogen and host has 
enabled us to develop a wide array of measures for the control 
of specific plant diseases. From this accumulated knowledge 
base, we can distil some general principles of plant disease 
control that can help us address the management of new 
problems on whatever crop in any environment. Automatic 
detection of plant diseases provides benefits in monitoring 
large fields of crops, and thus automatically detects the 
diseases from the symptoms that appear on the plant leaves. 
This enables machine vision that is to provide image based 
automatic inspection from the advent Digital Image 
Processing many people have tried and classified diseases 
using many techniques. To detect the crop disease we have 
studied many algorithms [3], it involved an application of 
Convolutional Neural Networks (CNN) with a customized 
architecture, in the leaf disease from there leaves, including 
VGG Architecture [4] with 16 and 19 layers (VGG 16 and 
VGG 19), is proposed to classify the leaves of Tomato Plants 

,infected with various diseases including Bacterial Spot, Early 
Blight, Late Blight, Septoria leaf spot, Spider mites, Mosaic 
virus, leaf mold, target spot and tomato yellow leaf curl 
disease. VGG Architecture, uses 3 X 3 Convolutional layers 
stacked on the top of each other in the manner of their depth 
in increasing pattern. It is found the training to a VGG 16 and 
VGG 19 is challenging specially in terms of Convergence on 
the deeper networks, so to make the training easier, first train 
the smaller version of VGG with less weight layers.  The 
smaller Networks which are converged and then it is used for 
initialization of larger deep networks, it is known as pre-
training. There are two major drawbacks of VGGNet,  
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i. It is very slow to train 

ii. There is a large amount of network architecture 

weights in terms of disk/bandwidth. 

To overcome the drawback of VGG, and to reduce the 

error rate ResNet comes into picture. It has an error rate of 

3.57% on the ImageNet Dataset [5]. Similar to VGG, ResNet 

also conatins the the several layers stacked on each other. At 

the end of these layers network learns several low/mid/high 

level features. Residuals can be nothing but subtraction of 

feature learned from each input layer. ResNet does this by 

connecting nth layer to (n+x)th layer. This implies that Training 

of this form of network is easier than the other form of 

networks and also solves the problem of error rate as it 

decreases the error rate. 

ARCHITECTURE 

 

Fig.1:  Architecture of CNN 

The Architecture takes an input as an Image of which size 

is 100 X 100 pixels. Data Preprocessing and Data 

Augmentation is done to filter the image. In Data 

Augmentation some Noise Data is added and image is flipped 

so as to make it relevant.  

In the given architecture there are total five Convolution 

layers. In Convolution layer 1, Input shape of 100 X 100 X 3 

is given which extracts the Abstract features from the image. 

Later on the Result of the Convolution Layer 1 is 

Downsampled and maxpooled. This result is given to 

Convolution Layer 2 which extracts more detailed features 

from the input shape of 49 X 49 and Depth of 32. Similarly 

this Input is provided to subsequent Convolutional Layers. 

The Dropout Layer is also added to reduce the amount of 

Overfitting. In Dropout some of the perceptrons are enabled 

which improves the overall performance. The Input from the 

above layers are flattened and provided to the fully connected 

layers where actual classification happens. 

 

Fig. 2:  Block Diagram of CNN 

 

III. PROPOSED SYSTEM 

 
In the proposed system at first the images are acquired 

from the farmer. The images are received from the farmer 
via the Android Application or webpage developed 
exclusively for the service of the farmer. The appropriate 
image of the leaf captured. Then image will be resized in 
appropriate format then it will be uploaded on server on 
which an algorithm is implemented using Convolutional 
Neural Network [1]. Every Convolutional Neural Network 
architecture is divided into two parts first is feature 
extraction and second is classification and has four main 
components. 

1. Convolutional operation.  

2. Max-pooling (Down sampling) 

3. ReLu (Non Linearity) [7] 

4. Classification (fully connected layer) 

As soon as image is reached to server it is processed with 
Algorithm here we extract the feature of image with 
convolutional operation by convolving the filter over image 
which produces the feature maps such as edges, texture, 
spots, holes, colour. These features maps are down sampled 
so that it can be passed to fully connected layer i.e. classifier 
after each layer we apply ReLu [7] i.e. non linearity so solve 
complex problem like classification. Then these maps are 
flattened and given to fully connected layer where it is 
classified into the different classes of diseases and return 
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with the name of Disease which has highest probability and 
corresponding pesticides are send back to the application. 
Where it is converted into appropriate format and displayed 
on the screen of user. 

 

Fig. 3:  Structure of Proposed System 

 

III. OUTPUTS 

 

 
 

Fig. 4: Screenshot of Actual Output displayed on the User Interface 

 

 
Fig. 5: Screenshot of Accuracy test 

 

IV. METHODOLOGY 

 

Step 1: Data preprocessing: all the images in dataset are 

resized to 100x100 pixel format. 

 

Step 2: Data is divided into two parts 80% training set, 20% 

test set. 

 

Step 3: Data augmentation: augmentation process is applied 

of  

Training set to rotate, resize and adding some random noise 

to images in order to avoid over fitting. 

 

Step 4: Feature extraction: Features would be extracted in 

starting layers of CNN architecture using convolutional 

operation. 

 

Step 5: Training the model: In our case we will use LeNet 

based architecture [9]. Once architecture is developed we will 

train the model with Training set features. 

 

Step 6: Evaluation: Accuracy of model would be evaluated 

with the help of Test set. 

 

Step 7: Tuning: If results are not satisfactory tune the model 

by changing the parameters of architecture such as kernel size, 

Nodes in last fully connected layer. 

 

Step 8: Store the weights: final model which has trained save 

it in model_name.h5 configuration file so that it can be used 

for new data. 

Step 9: Application android: application would be 

developed using java for android to upload images on server 

and display the results. 

 

Step 10 Server Side application: this application responsible 

for preprocessing the image uploaded by user and classify it 

based on its features and give the results in the form of JSON 

objects. 

 

Step 11: Capture image, resize image and upload to the 

server. 

 

Step 12: extract the features and evaluate with trained 

model. 

 

Step 13: Sending back the results to application. 

 

Step14: Display the results on smartphone. 

 

V. APPLICATIONS OF MODIFIED CNN 

This proposed architecture of the modified CNN can be used 

in following applications,  

1. To Identify the Name of the Plant from the Structure of 

Leaf. 

2. Congestion Identification System based on snap taken 

from Video camera installed on Express Way. 

3. Human Pose Estimation [8]. 

4.  Finding Nucleus in Cell. 

 

VI. CONCLUSIONS 

In this paper, we proposed Crop Disease Detection using 

CNN system based on Deep Learning. The described 

system can be efficiently used by farmers as it is gives the 

instant information about the crop disease. It also reduces 

the Outbreaks, upsurges which causes the huge losses to 

crops and pastures and threatening the livelihoods of 

vulnerable farmers. As Comparing with traditional crop 

disease detection system, the described system gives the 

accuracy rate of 89% which implies correct detection of 9 
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crop images from set of 10. The experimental results 

demonstrate the effectiveness of our proposed system and it 

can be used widely by Farmers to Detect the crop Disease. 
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FUTURE SCOPE 

This system considers only the leaf of the plant to detect the 

disease of that crop. It will be more convenient if the other 

parts of the crop such as roots, stem, branches etc. which 

increases the detection accuracy more than current one. Also 

image categorization will also be done to check whether the 

given leaf is of preferred category or not. If a model provided 

with input other than leaf image then also it shows some name 

of disease for it. 
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