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Abstract - Agriculture is an essential activity for the majority of the population and should never be underestimated as the future of 

agriculture is vital for planners and every other collaborator. But with time passing by, plants are affected with diseases, which are 

caused due to biotic agents or pathogens and microorganisms. The detection of plant disease with help of mobile applications is 

beneficial as it requires an outsized amount of labor of monitoring within the big farm of crops, it detects symptoms of diseases that 

appear on plant leaves. Also, plant identification based on the leaf is becoming one of the foremost important aspects as each leaf 

carries unique information that can be utilized to identify plants. In the identification of plants, the leaf images need to be pre-

processed accordingly to extract the various critical features. This paper aims to classify and detect plant leaf diseases using deep 

learning techniques. In our work, the Kaggle Dataset of leaf images is employed, which contains 77644 images of leaves including 

the diseased leaves. The main objective of this paper is to apply and implement the CNN algorithm to identify if the plant is healthy 

or not and detect the diseased part within the plant and provide cure treatment as a counter-measure for preventing and controlling 

plant diseases vital for growing healthy plants. 
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I. INTRODUCTION 

The plants are affected by various kinds of diseases, such as 

bacterial wilt, macular disease, early-stage diseases, and 

fungal diseases. Image processing is a technique that can be 

used to analyze plant images for disease by identifying 

affected areas. The various steps involved in plant disease 

detection are image pre-processing, image segmentation, 

feature extraction, and classification. Image pre-processing is 

the task of importing image data, which can suppress 

unwanted noise and improve image quality. Image 

segmentation is a method of extracting relevant parts of an 

image from the entire image. 

Plant disease detection through naked eye observation of the 

symptoms on plant leaves incorporates rapidly increasing 

complexity. Due to this complexity and to an outsized number 

of cultivated Crops and their existing Phytopathological 

problems, even experienced agricultural experts and plant 

pathologists may often fail to successfully diagnose specific 

diseases and are consequently led to mistaken conclusions and 

concern solutions. An automated system is designed to help 

identify plant diseases by the plant’s appearance and visual 

symptoms could be of great help to amateurs in the 

agricultural process. This will be proven as a useful technique 

for farmers and will alert them at the right time before 

spreading the disease over a large area. 

This paper aims to help the farmer to detect the disease on 

plants and to find the right solution for a particular disease.  

 

 

With the increase in the population and advancement in 

technologies, the destruction of nature is also increasing. 

Forests are severely getting chopped for land. Therefore, there 

is a need to protect plants by preparing a record of extinct and 

endangered plants with the correct identification of their 

species. Humans and animals are dependent on plants in many 

ways thus usage of toxic plants by humans and animals may 

risk their lives. Scientists are using plants for research 

purposes, during research work manual identification of 

plants may get wrong. Farmers have good knowledge about 

plants but look-alike plants may confuse them in identifying 

the correct plant. Many plants look identical thus manual 

identification of plants by humans is a difficult task and may 

result in inappropriate results. 

II. LITERATURE SURVEY 

Ghaiwat et al. present a survey on different classification 

techniques that can be used for plant leaf disease 

classification. For the given test example, k-nearest-neighbor 

method seems to be suitable as well as the simplest of all 

algorithms for class prediction. If training data is not linearly 

separable then it is difficult to determine optimal parameters 

in SVM, which appears as one of its drawbacks.  
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Authors in paper describe that there are mainly four steps in 

developed processing scheme, out of which, first one is, for 

the input RGB image, a color transformation structure is 

created, because this RGB is used for color generation and 

transformed or converted image of RGB, that is, HSI is used 

for the color descriptor. In the second step, by using a 

threshold value, green pixels are masked and removed. In 

third, by using the pre-computed threshold level, removing of 

green pixels and masking is done for the useful segments that 

are extracted first in this step, while the image is segmented. 

And in the last or fourth main step, the segmentation is done. 

Suma V R Among Shetty et al. the source of data is collected 

from the Plant Village website. The images thus collated are 

labeled with four different categories-bacterial spots, yellow 

leaf curl virus, late blight, and healthy (to differentiate healthy 

leaves from affected ones). The dataset is divided into 80% 

for the training and 20% for testing. 

Q. Wu et al. demonstrates the automated plant leaf 

identification system based on the shape and vein features. 

The slimness ratio, roundness, and solidity have been 

extracted as shape features along with moment invariants to 

represent the leaf shape properly. Other than the leaf’s general 

shape, leaf margin and leaf dent contain important 

information regarding the classification purposes. The leaf 

margin coarseness has been calculated along with the wavelet 

local extrema which represents the size, sharpness, and angle 

of the leaf dent. Ramification and camber have been used to 

represent the leaf’s main vein features. Ramification 

represents the water diffusion along the main vein and camber 

represents the degree of the crook in the main vein. The 

neural network trained with a back-propagation algorithm has 

been used for classification purposes.  

K. Jayamala et al.  represent a content-based image retrieval 

system for diseased plants that have been represented using 

color moments. The color feature matrix has been formed 

using the first three-color moments mean, standard deviation, 

and skewness. The distance has been measured between 

testing image feature vector and database feature vector for 

feature matching. A comparative study has been done 

between three color spaces RGB, HSV, and HSI. It has been 

observed that HSV outperforms the other two with 43% 

accuracy. The color images contain more information than 

grey images since only limited grey levels can be perceived 

by humans. The color features are robust to image size, 

background complications and are invariant to scaling and 

orientation.  

N. Ahmed et al. represent the efficient plant identification 

system, developed based on the series of the process i.e., 

image pre-processing, feature extraction, normalization, 

dimensionality reduction with PCA and classification. The 

image has been pre-processed by changing the image color 

space from RGB to L*a*b since RGB is device-dependent 

color space, segmenting the image and removing the noise 

from the image by convolving it with a 3x3 rectangular 

smoothing filter. The fifteen digital morphological features 

diameter, width, area, perimeter, length, smooth factor, 

narrow factor, aspect ratio, rectangularity, perimeter ratio to 

diameter, and five vein features using morphological opening 

have been extracted along with Fourier descriptors as shape 

features. The extracted features are normalized to have the 

value of features in a certain range. The output of 

normalization is orthogonalized using PCA and the resultant 

is fed to the SVM classifier for classification. An accuracy of 

87.40% has been achieved for the SVM classifier. 

III. PROPOSED METHODOLOGY 

In the Indian economy, a computerized recognition system 

that outlines the way to classify and identify the various 

diseases when plants are affected is of great help as it saves 

effort, money, and time. During this approach Disease 

detection from leaves using neural networks has been 

presented. 

The proposed method can substantially support accurate leaf 

detection and seems to be a vital approach. This method 

consists of four steps i.e., pre-processing, segmentation, 

feature extraction, and classification. The diagnostic process 

involves: firstly, to get an RGB image, the color change is 

taken and a specific amount of transformation, raw pixels are 

sorted and removed, which is then followed by the 

classification process. Finally, the CNN classifier is employed 

to the features that were extracted to classify the disease. The 

proposed algorithm—CNN shows its accuracy of 93% within 

the effective detection and classification of diagnosed 

diseases. The robustness of the proposed algorithm is proven 

using the experimental results of roughly 500 plant leaves. 

The modules included as a part of the proposed system & the 

complete walkthrough of this system is given as follows: 
 

Image recognition process 

In this, identifications of the plant are carried out using the 

CNN algorithm, 
 

Image Acquisition - It is the process of uploading the leaf 

image from a dataset, which will be the input for the image 

pre-processing method. 
 

Image Pre-processing - Noise gets added during the 

acquisition of leaf images. A device-independent color space 

is the one where the resultant color depends on the equipment 

accustomed to produce it. In order to improve the precision of 

the disease detection and classification process, a device-

independent color space is necessary. In device-independent 

color space, the coordinates used to specify the color will 

produce a similar color in spite of the device used to take the 

images. 
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Image Segmentation - Image segmentation is the process 

accustomed to simplify the representation of an image into 

something that's more meaningful and easier to examine, the 

leaf part is segmented out using the color segmentation 

process. The leaves within the dataset are in green color. 

Therefore, the mask of green color is created in HSV 

colorspace. Masking means the pixel value in a picture is set 

to zero or another value. After masking, pixels with a zero 

value are unnecessary. On the account of an area of the leaf, 

the disease is identified by the H and S value and therefore the 

'1' value assigned to the part. All other regions '0' values are 

given. Due to this, the binary image contains only zeros and 

ones. Therefore, a part of a leaf area is often extracted. 
 

Plant Leaf Disease Prediction 

In this, the result is classified as a healthy leaf or diseased leaf 

and identifies the type of disease, 

Feature Extraction - This feature is defined as a function of 

one or more dimensions, each of which defines a particular 

property of an object and is calculated in order that it specifies 

the specific properties of an object. All features are often 

categorized into low-level and high-level features. Low-level 

features will be extracted directly from the initial images, 

while high-level features are based on quality. Features can be 

extracted based on shape, size, and color: Shape and size 

Features - There are many features based on the geometry of 

the leaves. The length is obtained by calculating the Euclidean 

distance between the length of the major axis and therefore 

the minor axis. The area is calculated by initially finding the 

area of 1 pixel. The perimeter of the leaf is calculated by the 

count of pixels having the leaf margin. Color Features - Color 

is the visual manifestation of a substance that emits light 

emitted or transmitted or reflected. In mathematical terms, a 

color signal is an extension of scale signal to vectors. Color 

features are often supported by the image histogram. 
 

Classification and Leaf Disease Detection – In this, the result 

is obtained from the classifier, where it classifies the leaf into 

diseased leaf or healthy leaf after the feature extraction 

process where features of leaf such as shape, size, and color 

are extracted. The output of the feature extraction will be the 

input to the classification and leaf disease detection module. 

CNN is a deep learning algorithm for classification problems, 

where the separation of data is done into two sets i.e., training 

set and testing set. The training set contains one target value 

and a number of other attributes for every instance or data. 

The training dataset is used to train the model (CNN) so that it 

can identify the test image and predict the disease. 

 
 

The architecture of the system is as follows: 

 
Fig 3.1 : System Architecture 

 
 

Fig 3.2 : Flowchart 

 

 

IV. EXPERIMENTAL RESULTS 

 

The CNN and image processing methods have been 

implemented in order to classify and identify the various plant 

leaf images. It has been analyzed that the parameters like 

accuracy, different precision values based upon the classifier, 

input parameters like the number of input classes divided into 

types of leaf images. The results of the evaluation parameters 

are also based on the number of features extracted from the 

leaf image. The system performs both classification and 

identification for input images. 
 

To get a sense of how the approaches will perform on new 

unseen data, and also to keep a track of if any of our 

approaches are overfitting, we run all our experiments across 

an entire range of train-test set splits, namely 80–20 (80% of 

the entire dataset used for training, and 20% for testing), 60–

40 (60% of the entire dataset used for training, and 40% for 

testing), 50–50 (50% of the entire dataset used for training, 

and 50% for testing), 40–60 (40% of the whole dataset used 

for training, and 60% for testing) and lastly 20–80 (20% of 

the whole dataset used for training, and 80% for testing).  
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It must be noted that in many cases, Kaggle dataset has 

multiple images of the same leaf (taken from different 

orientations), and we have the mappings of such cases for 

77.6k images out of the 89.9k images; and during all these 

test-train splits, we make sure all the images of the same leaf 

goes either in the training set or the testing set.  

 

V. CONCLUSION 

The system classifies the healthy and diseased plant leaf’s 

based on specific convolutional neural network architectures 

and helps to predict the plant diseases at the initial stage itself 

and the pest control tools can be used to solve problems while 

minimizing risks to farmers and the agriculture environment. 

As a few of the important plant leaves will be covered under 

this system, it helps the farmer in the decision-making of 

which crop to cultivate. Thus, this system demonstrates how 

CNN is applied to empower small-holder farmers in their 

fight against plant disease.  

VI. FUTURE WORK 

Future work can be extended by developing better 

segmentation techniques; selecting better feature extraction 

and classification algorithms and NNs to increase the 

recognition rate of the final classification process. Also, by 

developing an automatic Drone detection system that captures 

the image of a leaf that is affected by the disease and provides 

cure -treatment measures to control the diseases given by the 

system. Also with the help of drones specific amount of 

pesticides for the particular type of disease can be sprayed 

throughout the farm. 
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