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Abstract- The detection of plant diseases is critical in adopting actions to control the disease and increase the quality and 

quantity of agricultural production. Plant disease automation is advantageous since it reduces monitoring labour in large 

farming operations. Leaf infections must be recognised early and accurately since leaves are a source of sustenance for plants. 

This research involves a thorough learning strategy for identifying leaf diseases in mango plant species. Plants have evolved 

into a major source of energy as well as a key issue in the fight against global warming. Plant diseases, on the other hand, pose 

a threat to this vital supply. The convolutional neural network (CNN) provides a unique evidence of superiority in object 

detection and image categorization. This research introduces the idea of classifying a plant disease using CNN. The model will 

be used to categorise mango leaf diseases. 
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I. INTRODUCTION 

 
Mango is also known as the King of Fruit, as it accounts 

for around 40% of global mango production and ranks top 

among mango-producing countries. It is a very significant 

plant that is grown in many countries throughout the 

world. Pests and diseases are thought to be responsible for 

30-40% of crop yield destruction [1]. 
 

Biliary infestation, webbing, mango accidents, stem 

mining, anthracnose, altered aria leaf spots, and other 

diseases are common. These diseases are caused by 

pathogenic agents such as bacteria, viruses, funguses, 

parasites, and even bad environmental factors.  

 

Leaf disease affects the photosynthetic process, which 

leads to plant mortality. Symptoms and leaf area are used 

to define the disease kind. Plant disease identification used 

to be done by farming professionals who would monitor 
the plants on a regular basis. Diseases might be quickly 

diagnosed on small farms, and management measures 

could be implemented right once. For large farms, 

however, it is time-consuming and costly.  

 

As a result, it's critical to seek out a system that can 

identify plant diseases in an automated, accurate, quick, 

and cost-effective manner. For the detection and 

classification of plant leaf diseases, the most frequent and 

commonly utilised techniques are image processing and 

machine learning. One of the bigger machine learning 

families is deep learning with neural networks. It has 
broadened his horizons to include a wide range of 

applications in a variety of industries. Farmers can benefit 

from the development of such IT by being able to monitor 

and track plant diseases. 

II. RELATED WORKS 

 
In recent years, leaf disease detection has been a hot focus 

of research. Researchers have looked into a variety of 

techniques that use machine learning and pattern 

recognition to increase disease diagnosis recognition rates. 
Machine learning approaches like CNN [3], Back 

Propagation Network [5], and VETS [4] include machine 

learning techniques like CNN [2], CNN [4], and other 

image processing methods [6, 7].  

 

The approaches described above include feature extraction 

and classification using a Convolutional Neural Network. 

Additional approaches include the colour co-occurrence 

matrix [8], Angle Histogram [4], Zooming [9], Canny 

Edge Detector [6], and a variety of other functionality 

extraction algorithms. Two studies were published in the 
International Journal of Pure and Applied Mathematics 

Special Issue 11068 to classify one illness in numerous 

plant types or multiple diseases in a single plant species. 

Rice [2], wheat [10], maize [11], and cotton [12] are just a 

few of the crops that can benefit from these modern 

procedures.  

 

CNN also requires less or no image pre-processing when 

compared to other approaches. Deep learning techniques 

have recently been used in several researches to automate 

the identification of plant diseases. The method utilised by 

the Deep Convolutional Neural Network to detect and 
classify sick rice photos from rice plants was proposed by 

Yang Lu et al. A collection of 500 natural photos of 

damaged and healthy rice leaves and stems from the rice 



 

 

© 2021 IJSRET 
2028 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 7, Issue 3, May-June-2021, ISSN (Online): 2395-566X 

 

 

experimental field was used. CNNs are trained to 

recognise 10 common rice diseases using the 10-fold 
cross-validation approach.  

Furthermore, because colour images are employed, the 

stationary property does not retain colour channels. To 

acquire training and test functionality, the images must be 

rescaled in [0, 1], and main component analysis and 

blanking must be applied.  

 

Alvaro Fuentes et al. [13] suggested a deep learning 

detection method for real-time leaf disease and pest 

recognition in tomato plants. The Faster Region-based 

Convolute Neural Network (Faster R-CNN), the Region-

based Fully Convolutionary Network (R-FCN), and the 
Single Shot Multibox Detector are among the three 

detectors utilised to detect nine distinct tomato diseases 

utilising a data set of 5000 photos (SSD). Data annotation 

and data augmentation are carried out in order to eliminate 

false positives and improve accuracy.  

 

A deep Convolutional Neural Network-based leaf 

disease detection model was proposed by Mohanty [14] 

et al. This work was accomplished using a data collection 

of 54 306 photos from a Plant Village data set that 

included 38 classes, 14 crop species, and 26 disease types. 
The goal of this research is to use the ReLU activation 

function and batch normalisation with an automatic 

identification approach based on Convolutional Neural 

Networks to get fast and accurate recognition results. 

Anthracnosis, Alternaria leaf spots, leaf gall, leaf burn, 

and leaf webber are among the five mango leaf diseases 

reported in this study. From the raw inputs, the CNN does 

an analytical automatic feature extraction. The 

classification is based on selecting the most likely 

characteristics. 

 

III. ARCHITECTURE OF DEEP 

CONVOLUTIONAL NEURAL NETWORK 

 
An input layer and an output layer, as well as multiple 
hidden layers between each layer, make up a CNN. The 

convolution layer, pool, rectified linear unit, dropout layer, 

and standardising layers constitute the hidden layers. The 

input for image classification is an image, and the output is 

also known as a label.  

 

For this project, a deep CNN architecture with three 

hidden layers is suggested based on pre-trained 

Convolutional Neural Network architectures such as 

VGG-16, VGG-19, and Alexnet. The structure of each 

layer cannot be precisely organised. 3.1 The input layer 

the image can be directly entered into the CNN model as 
an input. [High colour channel width number] refers to the 

image size. The grayscale image has one channel, while 

the colour image has three. The number of colour 

channels. Before sending the photos to the CNN model, 

the data might be augmented. Artificial data production by 

extending the original dataset increases the data set, which 

is necessary for neural networks and sophisticated learning 
models.  

Rotations, zooming, cutting, transposing, and skewing are 

used to enhance the photographs while keeping the image 

label intact. 3.2 The present layer the basic operation of 

the convolutionary layer is convolution. The first layer in a 

CNN is always a convolution layer with an image as the 

input in the case of the first network layer or map from the 

last layer. With the help of filters known as kernels, the 

input is merged to produce the output feature maps. 

 

IV. LITEARTURE SURVEY 
 

Iqbal et al. in [1] there have been a number of studies on 

citrus plant leaf diseases that have been submitted and 

categorised. In this review, the authors covered practically 

all disease detection strategies, including image processing 

ideas, techniques, problems, benefits and drawbacks, and 

so on. 
 

Golhani et al. in [2] Different neural network approach 

research that employed photos of a plant to identify and 

classify disease have been presented. Diverse models, 

types, methods, and classifiers are described in this work, 

as well as different visual concepts in hyperspectral 

images.  

 

In the work Ma et al., all of the photos acquired in real 

time are classified using a Deep Convolutional Neural 

network and classified into four cucumber diseases: 

anthracnose, downy mildew, powdery mildew, and target 
leaf spots (DCNN).  

 

Ferentinos proposed the VGG neural convolution 

network for identifying and classifying plant leaves in [5]. 

The proposed approach divides the photos into two 

categories: healthy and sick. The results were validated on 

a large dataset, demonstrating the precision of the deep 

learning approach for image-related disease 

categorization,  

 

Too et al. [6] used four deep-seated network architectures: 
VGG 16, Inception V4, ResNet, and DenseNets. The 

images were collected from the Plant Village data set, 

which included 38 sick and 14 healthy classes. The 

DenseNets network outperforms alternative architectures 

in terms of classification accuracy and processing time. 

 

Chutinan Trongtorkid et. al (2018): In this study, an 

expert method for diagnosing herbal problems in the 

Barracuda mango (Nam-Dok Mai), one of Thailand's 

primary agricultural export crops, is developed.  

 

However, because Thailand is a tropical country, the 
climate has an impact on mango tree growth, resulting in a 

variety of plant illnesses. Because a farmer does not know 

how to accurately classify the type of plant disease, many 
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farm types are diminished. Furthermore, there is no 

recommendation system in place to help you decide on the 
best strategy to avoid or cure the disease on your farm. 

This leads to several errors in their treatment of the sick 

plant. As a result, this approach was created to aid a 

farmer in quickly diagnosing an infected plant and 

resolving the problem.  

 

The farmer should fill out an application to work as an 

expert worker in the identification of specific plant 

diseases. An expertise-based system in the form of a 

regulatory model built from data mining technology is 

used in the plant diagnosis application.  

 
This paper provides a rule model for a leaf image with a 

data set. On a rule-based model of 129 leaf photos taken 

from mango-areas under supervision of product quality 

and standardisation, Maojo Universität and the three class 

label answer (Anthracnose, Algal Spot, and typical) had an 

89.92 percent precision. The model based on rules can be 

applied to the application for plant diagnosis based on the 

outcomes of the experiments. 

 

UdayPratap Singh et.al (2019): Fungal diseases not only 

have an economic impact on plants and their products, but 
they also have an ecological impact. Anthracnose, a fungal 

disease that affects mangroves, is particularly bad for the 

fruits and foliage. The major purpose of this work is to 

provide a reliable and effective method of detecting the 

disease and its symptoms, as well as a system to manage 

the problem quickly and affordably. Because of their 

greater computational and accurate performance, computer 

vision and deep learning algorithms have grown prominent 

in many classifications for fungal illnesses in recent years.  

 

As a result, a multi-layered convolutional neural network 

(MCNN) is presented for the categorization of mango 
leaves infected with the fungus Anthracnose. This study is 

based on data collected in real time at Shri Mata Vaishno 

Devi University in Katra, J&K, and India. The data 

collection comprises images of the leaf that are both 

healthy and diseased. The results show that the proposed 

MCNN model has better classification accuracy than 

existing state-of-the-art techniques. 

 

Sunayana Arya et.al (2019):Deep Learning (DL) is a 

branch of machine learning that is rapidly expanding. 

CNN is used to identify images in deep learning because it 
gives the most accurate results when tackling real-world 

situations. CNNs are used in deep learning. AlexNet, 

Google Net, Dense Net, Squeeze Net, ResNet, VGGNet, 

and other CNN architectures are examples.  

 

In this research, we examine the accuracy and efficiency 

of CNN and AlexNet architecture in identifying disease in 

mango and potato leaves. The dataset with 4004 

photographs was utilised for this project. The potato 

photos were acquired from the Plant Village website, 

while the mango photos were taken from the GBPUAT 

field. The results show that the CNN architecture achieved 
by AlexNet is more accurate. 

Gina S. Tumang et.al (2019) The study assists mangos in 

Pampanga by identifying pests and diseases through leaf 

and fruit marking in order to improve crop management in 

pesticide applications in particular, which addresses one of 

the main factors in the significant decrease in mango 

production in the Philippines due to the use of pesticide 

for each occurrence of pests by pests and by the farmer's 

uncertainty. Anthracnose, fruit borer, and sooty mould 

were recognised with 85 percent precision using multi-

svm and GLCM photo processing. The values of contrast, 

curtosis, scepticism, and entropy were calculated. Data 
science can use this research effort as a model for other 

fruit-bearing plants and a plant management base per site 

in the mango farming sector. 

 

Shriroop C. Madiwalar et.al (2017): Anthracnosis and 

leaf spot are two frequent diseases that damage mango 

trees (red rust). The diagnosis of these diseases is 

economically important in order to avoid epidemics and 

yield losses. A visual technique has been presented for 

identifying plant diseases using colour photographs of 

mango leaves. The converted YCbCr image was used to 
create a textural and colour function vector for the input 

images that were provided to the classificator during the 

testing phase. GLCM, color-based technologies, and the 

Gabor filter were utilised to extract texture and colour 

information. A Minimum Range Classifier and a Support 

Vector Machine (SVM) were employed to compare the 

findings. The function extraction strategies were examined 

in order to acquire individual results for each technique. 

For a database of 86 images, the MDC and Support Vector 

Machine provided accuracy of 79.16 percent and 83.34 

percent, respectively.  

 

V. PROPOSED WORK 

 
The goal of this procedure is to create a more efficient and 

effective manner of diagnosing diseases and symptoms, as 

well as to encourage the adoption of systems that can 

successfully solve the problem. Computer vision and deep 

learning methods have become prominent in recent years 

in the classification of various ailments due to their 

superior mathematical abilities and accuracy. As a result, 

CNN provided a classification for anthracnose-infected 

mango leaves.  

 

In an experiment, segmenting procedures were used to a 
section of the illness segment. And the clustering K-means 

with centroid feeding values for illness segmentation. By 

applying the threshold to the hue component of the disease 

part, any unnecessary green portions will be deleted from 

the disease cluster. 

 

1. The Classifier Ensemble Stage:  
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The use of an external classification ensemble in this study 

is a novel technique to CNN function extraction and object 
recognition system application. The deployment of a 

powerful ensemble of classification approaches is required 

at this point. The external classification group receives 

information from the CNN model's three deep, multilayer 

layers. 

 

 
Fig 1. CNN layers. 

 

The layered CNN's design is made up of numerous layers, 

each of which makes the input meaningful. 
 

2. Feature Extraction: When it comes to differentiating 

one disease from another, features are crucial. Standard 

deviation and average are two colour attributes we'd like to 

use. We intend to leverage textural characteristics such as 

curtosis, skewness, cluster prominence, and cluster 

shadow. Texture features are extracted using a grey co-

occurrence matrix. Other factors that we empirically 

investigate include the number of diseased areas and the 

amount of pixels from the portion of disease that fall 

within predetermined colour ranges, which we choose 
based on manual colour analysis for whatever sort of 

disease we want to categorise. The disease's section is 

eliminated. The mean and standard discrepancies between 

the afflicted portion's sections R, G, and B are commonly 

employed as features. 

 

3. Dimensionality Reduction: The attributes provided by 

the CNN models' many more profound layers are highly 

dimensional, making classification more challenging by 

upsetting the classifier. Only a small portion of the 

estimated attributes is kept without impacting the 

classification phase's performance. In reality, reducing the 
function's space speeds up calculation while enhancing 

categorization.  

 

4. Performance Analysis: 

 True positive (TP) = the number of cases correctly 

identified as patient. 

 False positive (FP) = the number of cases incorrectly 

identified as patient. 

 True negative (TN) = the number of cases correctly 

identified as healthy. 

 False negative (FN) = the number of cases 

incorrectly identified as healthy. 

 
Fig 2. Performance Analysis. 

 

5. Accuracy: 

The accuracy of a test is its ability to differentiate the 

patient and healthy cases correctly. To estimate the 

accuracy of a test, we should calculate the proportion of 
true positive and true negative in all evaluated cases. 

Mathematically, this can be stated a 

 

Accuracy = (TP+TN) / (TP+TN+FP+FN); 

 

6. Sensitivity: 

The sensitivity of a test is its ability to determine the patient 

cases correctly. To estimate it, we should calculate the 

proportion of true positive in patient cases. Mathematically, 

this can be stated as: 

 

Sensitivity = (TP) / (TP + FN) 

 

7. Specificity: 

The specificity of a test is its ability to determine the 

healthy cases correctly. To estimate it, we should calculate 

the proportion of true negative in healthy cases. 

Mathematically, this can be stated as: 

 

Specificity = (TN) / (TN + FP) 

 

VI. CONCLUSION 

 
The proposed model for identifying CNN-based mango 
leaf disease can distinguish between various diseases and 

healthy mango leaves. For many applications, CNN is 

better to traditional algorithms since it requires no taxing 

preprocessing, has a quick convergence time, and has 

good training performance of input imagery and custom 

characteristics.  
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Classification accuracy can be improved even more by 
including more photos in the dataset and fine-tuning the 

CNN model's parameters. Obtaining the optimal 

parameters for a CNN model, however, remains a research 

difficulty. 
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