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ABSTRACT: 

• Rice (Oryza sativa) is a principal cereal crop in the world. It is consumed by greater than 
half of the world’s population as a staple food for energy source. The yield production 
quantity and quality of the rice grain is affecting by abiotic and biotic factors such as 
precipitation, soil fertility, temperature, pests, bacteria, virus, etc. 

• For disease management, farmers spending lot of time and resources and they detect the 
diseases through their penniless naked eye approach which leads to unhealthy farming. 
The advancement of technical support in agriculture greatly assists for automatic 
identification of infectious organisms in the rice plants leaves.  

• The convolutional neural network algorithm (CNN) is one of the algorithms in deep 
learning has been triumphantly invoked for solving computer vision problems like image 
classification, object segmentation, image analysis, etc. This project describes the plant 
disease detect  and classification using deep learning algorithm  

• Convolution neural network based algorithm is implemented for detect and classify the 
plant disease  

• This work proposes a system that observes the crops’ growth and leaf diseases 
continuously for advising farmers in need.  

 

1.INTRODUCTION: 

• Agriculture sector is providing its share about 19.9% to the total gross domestic product. 
Rice is one of the predominantly using food grains in India.  

• The growth and quality of rice plants get affecting by diseases which further implies the 
profit of the farming.  

• The different varieties of diseases may occur in individual rice crop which is difficult to 
identify to the farmers with their limited knowledge gained through the experience.  

• For this precision and early identification of plant diseases diagnosis automatic data 
processing expert system is crucially requisite. Thus the healthy and successful 
cultivation is viable. 
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• Agriculture sector is providing its share about 19.9% to the total gross domestic product. 
Rice is one of the predominantly using food grains in India.  

• The growth and quality of rice plants get affecting by diseases which further implies the 
profit of the farming.  

• The different varieties of diseases may occur in individual rice crop which is difficult to 
identify to the farmers with their limited knowledge gained through the experience.  

• For this precision and early identification of plant diseases diagnosis automatic data 
processing expert system is crucially requisite. Thus the healthy and successful 
cultivation is viable. 

2.BLOCK  DIAGRAM: 

 

 

DATA SET COLLECTION 

• The data has been collected from the website called data world.org. The data set has 5 
classes. 

• In this process to collect a data from Kaggle. This Kaggle data collection has an only 
numerical value and in this data using multiple purpose. 

• Kaggle supports a variety of dataset publication formats, but we strongly encourage 
dataset publishers to share their data in an accessible, non-proprietary format if possible. 
Not only are open, accessible data formats better supported on the platform, they are also 
easier to work with for more people regardless of their tools. 
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DATA AUGMENTATION 

• Data augmentation in data analysis are techniques used to increase the amount of data by 
adding slightly modified copies of already existing data or newly created synthetic data 
from existing data.  

• It acts as a regularize and helps reduce overfitting when training a Deep learning model. 
It is closely related to oversampling in data analysis. 

TRAINING OF NETWORK LAYERS 

• By applying convolution filters, CNN automatically learns the features, the building 
blocks for rice diseases. The size of the convolution layer is 200*200*32.  

• The first convolution layer learns 32 features. The dimension of the input image is kept 
intact by adding padding bits. The number of convolution layers used is 2.  

• The second convolution layer learns 64 features. ReLu activation function is activated, 
followed by the Max-pooling layer. The dimension of the image is reduced to half. 

• The input image is of rice disease, represented as a vast matrix, and the kernel is a thin 
matrix that slides all over the image, starting from the top left. The kernel size used is 
3*3 so that a valid integer number comes at the center of the image.  

FEATURE EXTRACTION 

• It is necessary to calculate each of the object rice to get area by the use of feature in 
classification. There is the      percentage of rice fusion such as 5% for Class A, above 
10% for Class B, and above 20% for Class C.  

• The object that is larger than the total amount of pixel over 35 must be put into good rice 
leaf.  

• The amount of pixel value under 35 is assumed as rice fusion. After assuming, the 
number of rice leaf normal and rice leaf affected must be calculated to get kernel. 

TESTING AND CLASSIFICATION 

• We obtained the classification outcomes with SVM and the proposed method, which are 
displayed. As in the map are produced by SVM model, including the area of four land 
types and independent spatial distribution of rice, respectively; and the results by deep 
learning technique, representing distribution of each disease type of rice. 

• Results obtained by Deep CNN are roughly coincident. But it must be noted that distinct 
differences of rice are observed with two classification models. Two maps on the bottom 
indicate that rice is mainly planted in the valleys because of the special conditions of the 
rice disease. 

3. ALGORITHM USED  

• CNN is of the well-regarded machine learning method sin the literature. One of the 

reasons of its popularity is due to the automatic hierarchical feature representation in 

recognizing objects and patters in images CNNs reduce the parameters of a given 
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problem using spatial relationships between them. This makes them a more practical 

classifier specially in image processing where we deal with a large number of parameters 

(pixels), rotation, translation, and scale of images. In fact, CNNs alleviate the drawbacks 

of Feel Forward Neural networks and Multi-Layer Perceptons by using an alternative to 

matrix multiplication. We use this powerful method in this study due to the nature of 

OCT Image Classification via Deep Learning 

 
Convolution layers 

• Convolution is a specialized type of linear operation used for feature extraction, where a 

small array of numbers, called a kernel, is applied across the input, which is an array of 

numbers, called a tensor. An element-wise product between each element of the kernel 

and the input tensor is calculated at each location of the tensor and summed to obtain the 

output value in the corresponding position of the output tensor, called a feature map This 

procedure is repeated applying multiple kernels to form an arbitrary number of feature 

maps, which represent different characteristics of the input tensors; different kernels can, 

thus, be considered as different feature extractors Two key hyperparameters that define 

the convolution operation are size and number of kernels. The former is typically 3 × 3, 

but sometimes 5 × 5 or 7 × 7. The latter is arbitrary, and determines the depth of output 

feature maps. 

•  CNN consists of an input and an output layer, as well as multiple 30TUhidden layers U30T. The 

hidden layers of a CNN typically consist of convolutional layers, pooling layers, fully 

connected layers and normalization layers P

.
P Description of the process as a 30TUconvolution U30T in 

neural networks is by convention. Mathematically it is a 30TUcross-correlation U30T rather than a 

convolution. This only has significance for the indices in the matrix, and thus which 

https://en.wikipedia.org/wiki/Multilayer_perceptron%23Layers
https://en.wikipedia.org/wiki/Convolution
https://en.wikipedia.org/wiki/Cross-correlation
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weights are placed at which index.A convolutional neural network (CNN or ConvNet) is 

one of the most popular algorithms for 30TUdeep learningU30T, a type of machine learning in 

which a model learns to perform classification tasks directly from images, video, text, or 

sound. CNNs are particularly useful for finding patterns in images to recognize objects, 

faces, and scenes. They learn directly from image data, using patterns to classify images 

and eliminating the need for manual feature extraction. Applications that call for 30TUobject 

recognitionU30T and 30TUcomputer visionU30T  such as 30TUself-driving vehicles U30T and 30TUface-recognition 

applications U30T rely heavily on CNNs. Depending on your application, you can build a CNN 

from scratch, or use a pretrained model with your dataset. 

 Pooling layer 

• A pooling layer provides a typical down sampling operation which reduces the in-plane 

dimensionality of the feature maps in order to introduce a translation invariance to small 

shifts and distortions, and decrease the number of subsequent learnable parameters. It is 

of note that there is no learnable parameter in any of the pooling layers, whereas filter 

size, stride, and padding are hyperparameters in pooling operations, similar to 

convolution operations. 

 Max pooling 

• The most popular form of pooling operation is max pooling, which extracts patches from 

the input feature maps, outputs the maximum value in each patch, and discards all the 

other values A max pooling with a filter of size 2 × 2 with a stride of 2 is commonly used 

in practice. This down samples the in-plane dimension of feature maps by a factor of 2. 

Unlike height and width, the depth dimension of feature maps remains unchanged. 

4.CONCLUSION: 
 

In this study, we demonstrated a pre-trained deep convolutional neural network of 
InceptionResNetV2 with transfer learning approach for the detection of rice leaf diseases. The 
three major attacking diseases of rice plant like leaf blast, bacterial blight and brown spot and 
healthy class are considered for this research. The simple CNN model was fine-tuned using 
different hyper parameters and achieved the accuracy of 84.75% by running 15 epochs. 
InceptionResNetV2 has attained an optimized accuracy of 95.67% using 10 epochs and by fine-
tuning several hyper parameters. 

 

 

https://www.mathworks.com/discovery/deep-learning.html
https://www.mathworks.com/solutions/deep-learning/object-recognition.html
https://www.mathworks.com/solutions/deep-learning/object-recognition.html
https://www.mathworks.com/solutions/image-video-processing.html
https://www.mathworks.com/solutions/automotive/advanced-driver-assistance-systems.html
https://www.mathworks.com/discovery/face-recognition.html
https://www.mathworks.com/discovery/face-recognition.html
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5.RESULTS AND DISCUSSION: 

 
Dataset training: 

 
 
INPUT IMAGE: 
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CONVOLUTION LAYER WEIGHTS: 

 
 
 
TESTING INPUT IMAGE: 
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TRAINING ACCURACY: 
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