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Abstract- The latest advances in deep learning indicate that repeated image appreciation organization using convolutional 

neural network (CNN) models can be very beneficial in such troubles. Since the plant leaf disease imaging dataset is not readily 

accessible, we used transfer learning to enlarge our deep learning model. Accurate or timely recognition of diseases in plants 

leaf can help farmers to deal with plants in time, which can greatly reduce economic losses. The latest development of the deep 

learning-based convolutional neural network (CNN) has vastly enhanced accuracy of image classification. Driven by CNN's 

success in image classification, this paper developed a deep learning-based method for detecting infection from images of 

plants leaf. The contribution of this work has two aspects: The most advanced deep learning architecture, such as ResNet50, 

DenseNet, used for recognition of the plant leaf disease .Training, testing and experimental results show that proposed 

architecture can realize and higher ResNet50 model getting is 95%.accuracy as compare to other model. 
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INTRODUCTION 
 

Agriculture is developing machine learning systems for 

object recognition, fruit classification, grain classification, 

weed detection, pharmaceutical recognition, and so on. 

Due to the application of newer technologies and correct 

input, this step involves collecting digital images in their 
field using digital devices such as a camera, smartphone, 

and extracting required features from images for further 

analysis using image processing techniques. In machine 

learning techniques, the classification and recognition 

process is crucial to success. The proposed research aims 

to provide a comprehensive solution to rationally solve 

classification problems, and it has been a rapidly 

increasing area with continued advancements in 

information or image processing. 

 

Plant diseases used to be useful for diagnosing. People are 

looking for other ways to protect their products, the 
environment, and reduce the use of hazardous chemicals 

and sprays in this situation. For agricultural professionals, 

scientists, and researchers, the most important issue is 

disease detection, recognition, classification, and control. 

Early detection and prevention of the disease are perhaps 

the only ways to obtain better outcomes. As a result, 

introducing cutting-edge technologies such as computer 

science, artificial intelligence, digital imaging, and 

processing technology is unavoidably possible to 

contribute to the development of the national economy. 

The photographs collected provide an overview of 
pathogens in agriculture and related fields, as well as 

being useful for observing, examining, and recording 

images of plant parts for the purpose of researching and 
describing plant disease, its symptoms, and visual 

parameters. Until recently, the only way to reproduce, 

duplicate, analyze, and reflect them was through images. 

Various fields such as digital image processing, space and 

frequency image filtering, imaging enhancement and 

reconstruction techniques will be very useful due to their 

simplicity and ease of understanding [2-6]. 

 

Plant diseases are described as any disruption of a plant's 

normal physiological function that results in noticeable 

symptoms. A symptom is an event that occurs in relation 
to something and is used to prove its existence. Pathogens 

that cause plant disease may be present in plant leaves, 

stems, bulbs, fruit, and roots. Changes in the size, shape, 

and appearance of leaves, branches, flowers, and fruits are 

all symptoms of disease. The leaf diseases of soybean, 

potato, and maize. It depicts how the disease has altered 

the green sheet, including colour, form, and rough texture 

transitions.[7-10] 

 

II. LITERATURE SURVEY 
 

Iqbal et al. in Leafy plants should be categorised and 

graded, according to several reports. In the review, the 

authors cover every aspect of disease management, 

including image processing concepts, technology, 

difficulties, benefits, and drawbacks. Golhani et al., for 

example. Several neural network methods for recognizing 

and classifying diseases in plant photographs have been 
proposed in the literature [2]. Models, models, forms, 

mechanics, and groups are all used in hyper-spectral 
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images and many other visual representations in this 

work. Ma et al. listed four types of poultry from the 
leaves, including anthracnose, pink fast, powdery mildew, 

and leaf soup. [4] Collects all images in real time and 

classifies those using deep neural networks (DCNN). 

Ferentinos proposed classifying the VGG convolutional 

neural network's index for plant leaves in [5.]  

 

The method for presenting an image to patients 

categorizes it. The results are compared to the rigorous 

research procedure's validity in a large data set..Four 

convolutional network structures, including VGG 16, 

Inception V4, ResNet, and DenseNets, are used to classify 

the disease in [6]. The photographs were taken from 
records on the rice field that included 38 different health 

categories. In contrast to other media outlets, the 

DenseNets network has high coverage in high 

classification and requires little time. 

 

UdayPratap Singh et.al: Fungal diseases affect not only 

the weight of plants and their products, but also their 

ecological value. Fruit trees are affected by anthracnose, 

which affects their fruits and leaves in particular. The aim 

of this article is to expand the treatment of the illness and 

its symptoms in an acceptable and efficient manner, 
resulting in early and prompt assistance. Because of their 

superior work in calculus and precision, computer vision 

and systematic learning methods have become common in 

recent years in various disease classifications.  

 

It is proposed that anthracnose-infected blue leaves be 

identified using a neural convolutional neural network 

(MCNN). It is based on real data from India's J&K Katra 

University, which includes images of Shri Mata Vaishno 

Devi and blue trees. The results include images of healthy 

leaves as well as images of diseased leaves. The proposed 

MCNN model outperforms other advanced accuracy 
models, according to the findings. 

 

III. PROPSOED METHODOLOGY 
 

Proposed model is based on deep learning algorithms are 

designed to analyze and detect plant disease. This Model 
contains leaf retrieval, image segmentation, and 

identification with the utilization of targeted deep learning 

algorithm. This study will help extract various features 

from plant leaf under three categories: color, shape, and 

texture that will be more reliable and will provide the 

more accurate system.  

 

Proposed model is based on deep learning algorithms are 

designed to analyze and detect plant disease. This Model 

contains leaf retrieval, image segmentation, and 

identification with the utilization of targeted deep learning 

algorithm. This study will help extract various features 
from plant leaf under three categories: color, shape, and 

texture that will be more reliable and will provide the 

more accurate system. Recognition System Plant disease 

identification includes several steps and are discussed in 

the proposed approach. Phases in identification of plant 
disease In general deep learning has always two processes 

to handle with image data set using Convolutional Neural 

Network (CNN).They are training and testing model. 

Accuracy of the plant diseases with various images of 

leaves may produce different results as mentioned in 

frontier results may take 30% of testing and 70% of 

training of same sample of leaves, whereas the precision 

mean and recall keeps varying according to the time 

interval of all the time range changes.  

 

The system used to identify plant disease operates in two 

main phases namely training as well as testing phase. The 
training phase again is sub-divided into further phases 

such as taking an image from the leaf, segmenting the 

interested regions, extracting features followed by the 

classifier training. The major step in testing phase is 

identification of image as infected leaf or not in all the 

methodologies depicted in the exploration was the picture 

of the plant leaves is resized to 256 x 256 pixels for the 

expectation of ailments in the leaves. Over the analyses, 

there are three unique renditions of the Whole 

PlantVillage datasets 

 

 
Fig 1. Flow Diagram. 

 

 
Fig 2. Healthy Image Dataset. 
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Fig 3. Late Blight Image Dataset. 

 

Fig 4. Early Blight Image Dataset. 

 

IV. MODULES 

 
• Input Image. 

• Preprocessing. 

• Segmentation. 

• Feature extraction 

• Classification 

 

V. MODULE DESCRIPTION 
 

1. Input Image: 

The basic data structure of MATLAB is a matrix, which 

is made up of a set of real or complex elements. 

Naturally, arrays are well-suited to displaying ordered 

image sets, real-value, colour, or intensity data. (Arrays 
are suitable for complex images.) In the MATLAB 

workspace, most images are represented as two-

dimensional arrays, with each matrix element 

corresponding to a single pixel in the image. For example, 

a 200 x 300 column image with dots of various colours 

can be stored as a matrix. Some images (such as RGB) 

require a three-dimensional array, with the first plane 

representing red pixel intensity, the second plane 

representing green pixel intensity, and the third plane 

representing blown pixel intensity.[11] 

2. Preprocessing: 

RGB images are converted to HSV color space 
representations. The key spectral components of each 

colour in the RGB model are red, green, and blue, the 

RGB image is converted to HSV format. After converting 

from RGB to HSV, the hue and saturation components are 

used to further analyze since they are the most educated. 

The RGB to HSV conversion is done on a per-pixel basis. 

 

3. Segmentation (Masking & Threshold based 

segmentation): 

The segmentation method is divided into two stages: (1) 

masking and (2) threshold segmentation. I masking of 

green pixels Pixel masking is when the image's pixel 
value is set to zero or a different value. Since the green 

region of plant leaves is the healthiest, a higher rate of 

diseased component care is best avoided in the green 

sector. If the intensity of the green pixels is greater than 

the default value, all of those values are set to zero. After 

masking, pixels with zero values are discarded. Following 

the masking In the masking process, the values in the H 

and S planes are used to identify the diseased portion of 

the blade, and the value "1" is assigned to that portion. 

The remaining areas are all set to "0." The result is a 

binary image containing only them and zeroes. The 
diseased leaf area can then be removed. 

 

4. Threshold segmentation:  
The image is segmented using equivalent segmentation 

based on the image's intensity or grey scale. This simple 

yet effective threshold-dependent approach for 

segregating images based on geographic images. On a 

dim or dark backdrop with light artifacts, this method is 

widely used. To segment image pixels into multiple 

categories and separate the object from the background, 

the threshold algorithm chooses a suitable threshold T. 

[13-15] 
 

A binary image clearly indicates that the image contains 

both zero and one values. The binary image is then 

multiplied by the RGB image's original value. This 

removes the leaf's infected portion. The knife mask and 

the resulting damaged area mask were used for further 

study. After the processing step, multiply the "damaged" 

area mask by adjusting the image RGB got. Since the 

mask only includes 1 and 0, the diseased part of the blade 

in the mask has the value of 1. When this image is 

multiplied by an RGB image, only the diseased aspect is 
shown. 

 

5. Feature extraction (GLCM): 

Functions are derived by reducing the amount of 

resources required to represent large amounts of data. The 

extracted functions should contain relevant information 

from the input data so that the necessary tasks can be 

completed using this simplified representation rather than 

the entire initial data. Quantifying the site's structural 

material is a useful method for explaining it. Smoothness, 
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rawness, and regularity metrics are all properties of 

texture descriptors. This study employs statistical 
methods for explaining texture. The grey level co-

occurrence is used to evaluate the leaf image matrix in 

this process.  

 

The GLCM matrix is a matrix that is generated from an 

image of a specific picture I. This matrix produces a 

GLCM by deciding that a pixel of the grey value is 

displayed in the frequency next to the pixel of the cooler j. 

In every I j) feature of GLCM, the number of times the 

pixel level with the I is shown near the pixel with the j 

number is indicated. GLCM reduces the image to 8 grey 

levels, while I am a powerful image. GLCM value can be 
used to erase textures. 

 

VI. CLASSIFICATION 

 
1. AlexNet: 

The design of AlexNet and LeNet are very similar, but 

AlexNet is much deeper with more filters per layer. It 

consists of eight layers: five convolutional layers (some of 

them are followed by max-pooling layers), two fully 

connected hidden layers, and one fully connected output 

layer In the first layer, a convolutional window of size 11 

× 11 is used. It is because of input size is large, so we need 

to use a large kernel to capture the object.  
 

The convolutional window shape in the next layers is 

reduced gradually to 5× 5 and 3 × 3, but the number of 

filters is increased in parallel. The two first and the last 

convolutional layers are followed by max-pooling layers, 

where a pooling window of size 3 × 3 and a stride of 2 

steps are applied. Hence, the output size is halved 

throughout these pooling layers. 

 

2. ResNet 50: 

ResNet-50 is a pretrained Deep Learning model for image 

classification of the Convolutional Neural Network (CNN, 
or ConvNet), which is a class of deep neural networks, 

most commonly applied to analyzing visual imagery. 

ResNet-50 is 50 layers deep and is trained on a million 

images of 1000 categories from the ImageNet database. 

Furthermore the model has over 23 million trainable 

parameters, which indicates a deep architecture that makes 

it better for image recognition. Using a pretrained model is 

a highly effective approach 

 

VII. SIMULATION RESULT 

 
The classification process is done by adopting Deep 

learning model. Back propagation method is considered 
under the supervised learning mechanism. The feed 

forward back Propagation Neural Network is generally 

consisting of three layers such as an input layer, a hidden 

layer, and an output layer. The neural network is to be 

trained with the available data. 

1. Simulation Results for Resnet: 

 

 
Fig 5. ResNet. 

 

 
Fig 6. Confusion matrix. 

 

 
Fig 7. Resent input and preprocess. 
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Fig 8. Resent segmented image. 

 

2. Simulation Results for AlexNet: 

 

 
Fig 9. AlexNet train dataset. 

 

 
Fig 10. AlexNet, input and preprocess. 

 
Fig 11. AlexNet, segmented image. 

 

Table 1. Comparison result of different deep learning 

architecture with existing technique. 

Model Classification Accuracy (%) 

ResNet  

Proposed 

99.23% 

Alex Net 99.06 (%) 

DenseNet.[1] Existing 98.25% 

 

Fig 12. Comparison result of different deep learning 

architecture with existing technique. 

 

VIII. CONCLUSION 

 
There are many developed methods in the detection and 

classification of plant diseases using diseased leaves of 

plants. However, there is still no efficient and effective 

commercial solution that can be used to identify the 

diseases. In our work, we used four different DL models 

(AlexNet and ResNet, for the detection of plant diseases 

using healthy- and diseased-leaf images of plants. To train 

and test the model, we used the standard PlantVillage 

dataset with 53,407 images, which were all captured in 

laboratory conditions.  

97.6
97.8

98
98.2
98.4
98.6
98.8

99
99.2
99.4

ResNet AlexNet Existing

Proposed  model DenseNet.[1]

ACCURACY
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In comparison with other deep-learning approaches, the 

implemented deep-learning model has better predictive 
ability in terms of both accuracy and loss. The required 

time to train the model was much less than that of other 

machine-learning approaches.  

 

The proposed systems functionality is better than existing 

disease detection system as it is able to generate a more 

accurate and precise result with easier and faster 

implementation. It aims to make the life of farmers easier. 

The system can be a boon to the agricultural sector as it 

advances the crop production and management process, as 

agriculture is of the major reason to facilitate growth of 

per capita income of our country. 
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