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Abstract— In recent era convolutional neural networks plat 

a very important role in image classification. Day per day 

development in deep learning model provides researcher to 

improve accuracy and performance of existing system. 

Agriculture is the field where we can apply deep learning 

model to improve production. In this paper we have focus 

only soybean disease identification and types of disease 

which is predicted by the deep learning models.  
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I. INTRODUCTION 

Agriculture is the most important and dominant sector of 

Indian Economy. Not just as a source of income, but 

according to the statistics, Indian agriculture accounts for 

about 18% of India’s Gross Domestic Product (GDP). 

Additionally, it provides employment to approximately 50% 

of the country’s workforce. The commitment of agribusiness 
in the national income in India is more, subsequently, it is 

said that agriculture in India is a backbone for Indian 

Economy. With the growing population, the demand for 

crops and pulses have increased though, because of which 

the focus is now shifted more to the extensive production 

rather than the quality. In other words, it can be understood 

as more concentration and focus on quantity over quality. 

However, to increase the production, pesticides and 

insecticides are being used extensively by the farmers. Not 

only this, even for the early ripening of the crops and fruits 

various chemicals are used. Using these is increasing the 

production, but there has arised degradation in the quality of 
the crops and plants. Despite the harmful ecological impacts 

such as – ill health of humans, environmental pollution, less 

life span of the crops, etc. people aim to increase the 

production. As a result of which there has occurred crop 

losses due to diseases. At an early stage, the plants are being 

affected by the diseases due to the addition of the chemicals. 

Since, the diseases in plants is certain, detecting them and 

working on their prevention and cure plays a vital role in the 

agricultural field. 

Infectious plant diseases are caused by living 

(biotic) agents, or pathogens. These pathogens can be spread 
from an infected plant or plant debris to a healthy plant. 

Microorganisms that cause plant diseases include 

nematodes, fungi, bacteria, and mycoplasmas. The viruses 

and viroids are also classified as biotic agents because they 

must have living cells for reproduction and are composed of 

nucleic acid and protein. Some higher plants that produce 

seeds are parasitic on other plants and are considered to be 

pathogens. The diseases can occur in any plant system and 

which may infect all types of plant tissues including leaves, 

shoots, stems, crowns, roots, tuber, fruits, seeds and vascular 

tissues. Therefore, detection and classification of diseases is 

an important and urgent task. The image processing 
techniques can be used in the plant disease detection. In 

most of the cases disease symptoms are seen on the leaves, 

stem and fruit. The plant leaf for the detection of disease is 

considered which shows the disease symptoms. Through 

this image processing technique by the implementation of 

Machine learning and Deep Learning, the plant leaf can be 

analyzed on the basis of its – color, texture, shape, size, etc. 

The various steps involved in Plant disease detection are 

image acquisition, pre-processing, segmentation, feature 

extraction and classification. Farmers require continuous 

monitoring of experts which might be prohibitively 

expensive and time consuming. Therefore, looking for fast, 
less expensive and accurate method to automatically detect 

the diseases from the symptoms that appear on the plant leaf 

is of great realistic significance. This enables machine vision 

that is to provide image based automatic inspection, process 

control and robot guidance. 

II. LITERATURE SURVEY 

A. Soybean Plant Diseases 

The common soybean plant diseases are – 

1) Soyabean Rust 

2) Phytophthora Root Rot 

3) Stem Canker 

4) Bacterial Blight 

5) Soybean Mosaic Virus 

6) Soybean Cyst Nematode etc. In India, the 

prevalent diseases are (1) Rust, (2) Yellow Mosaic 

Virus, (3) Charcoal Rot, and  (4) Rhizoctonia Root Rot. 

Soyabean Rust is a disease that affects soyabean 
and the other legumes. Caused by Phakopsora Pachyrhizi- a 

Pathogen, it results in the early maturation of the crop and 

the plants begin to pre maturely drop off their leaves. 

Lesions first appear as small yellow and irregularly shaped 

spots. As the disease progresses, lesions enlarge to 1/16th to 

1/12th of an inch in diameter, and then tan to dark reddish 

brown in color. (Refer Figure 1) 

 
Fig. 1: Sample Soyabean Rust infected plant 
Brown Spot is a common leaf disease caused by the 

fungus Septoria glycines. Like bacterial blight, brown spot 

occurs in most soybean fields every year, especially in years 

with plenty of rain. Septoria brown spot generally infects 

older leaves in the lower canopy. However, during a warm, 
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rainy season, the disease may move up through the plant. 

Later in the growing season, infected leaves may turn rusty 

brown or yellow and drop prematurely. 

 
Charcoal Rot is a soilborne root and stem disease 

of soybean that develops in the mid to late summer when 

plants are under stress, especially heat and drought stress. 

Infected plants may die prematurely and are often wilted and 

stunted. Also, significant yield losses can occur. Symptoms 

of charcoal rot generally occur during or after flowering, 

however, seedlings may also be affected. Brown lesions 

form on the hypocotyl of emerging seedlings. After mid-

season, leaflets on infected plants may be small and 

ultimately wilt and turn brown. Reddish-brown discoloration 

can also develop in the pith and vascular tissues of the root 

and stem. 

 
Rhizoctonia Stem Rot is a disease caused by 

fungus. The rot results in the damping-off (pre- or post-

emergence death) of seedlings caused by red-brown lesions 

which girdle the stem. Lesions or cankers may be present on 

the stem of older plants and cause the death of the plant 

mid-season. 

 

 
Sclerotinia Stem Rot caused by a fungus, 

Sclerotinia sclerotiorum leads to the upper leaves of plant 

become wilted and die. Leaves turn a gray-green color and 
dry out. The water-soaked lesions on stem nodes change 

color from tan to white. The Lesions may girdle the stem 

and infection may spread to both side branches and pods. 

 
In this section of the paper, the researches that have 

been done and the recent trends using Convolutional Neural 

Network (CNN) and Deep Learning architectural models in 

the agricultural field are discussed. 

Anand H. Kulkarni et al. designed a methodology 

for detecting plants diseases early and accurately. He used 

diverse image processing techniques, where Gabor filter was 

used for features extraction and Artificial Neural Network 

(ANN) based classifier was used for classification with 
achieving a recognition rate of about 91% [2]. 

F. Argenti, et al., proposed a fast algorithm for 

calculating parameters of co-occurrence matrix by 

supervised learning and maximum likelihood method for 

fast classification [21]. 

P. Revathi et al. used homogeneous techniques 

such as sobel and canny filter to identify the leaf edges. 

Those extracted edge features were then used in 

classification to identify the disease spots. The proposed 

work is based on Image Edge detection Segmentation 
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techniques in which, the captured images are processed for 

enrichment first. Then R, G, B color Feature image 

segmentation is carried out to get target regions (disease 
spots). Further, image features such as boundary, shape, 

color and texture are extracted for the disease spots to 

recognize diseases and control the pest recommendation. 

The three parts that constitute the research work are- the 

cotton leaf spot, cotton leaf color segmentation, Edge 

detection-based Image segmentation, analysis and 

classification of disease. [3]. 

Tushar H Jaware et al. proposed a novel and 

improved k-means clustering technique to solve low-level 

image segmentation. The improved algorithm uses noise 

data filter and hence, the clustering results improved 

significantly. The impact of the noise data on K-means 
algorithm dropped effectively and the obtained clustering 

results were more accurate.[4]. 

Barbedo 2013; Pydipati, Burks, and Lee 2005; 

Camargo and Smith 2009b; 2009a in their researches and 

works used Image Processing and Machine Learning prior 

to the advent of the Deep learning Models [22]. 

Al-Hiary et al. 2011 followed the approach as- first 

the digital images were obtained using the digital camera. 

Then image processing techniques, such as image 

enhancement, segmentation, color space conversion and 

filtering, were applied to make the images suitable for the 
next steps. Then, important features were extracted from the 

image and used as an input for the classifier [7]. 

 The Convolutional Neural Network (CNN) – a 

neural network based on human visual system was first 

inspired by Hubel and Wiesel 1962 and it is being currently 

applied to a large number of pattern recognition problems by 

the researchers. 

Angie K. Reyes et al. (Reyes, Caicedo, and 

Camargo 2015), used a deep learning approach in which the 

complete system was trained without hand-engineered 

components. The designed system has 5 Convolutional 

layers followed by 2 fully connected layers. The CNN is 
trained using 1.8 million images from ILSVRC 2012 dataset 

1 and used a fine-tuning strategy to transfer learned 

recognition capabilities from general domains to the specific 

challenge of Plant Identification task. The dataset is 

combination of images of a plant or part of a plant taken 

both under a controlled environment as well as in the natural 

environment. They have obtained an average precision of 

0.486. 

Atabay (Atabay 2016b) designed a Convolutional 

Neural Network architecture to identify plants based on leaf 

images. The architecture basically consists of five layers. A 
Rectified Linear Unit (ReLU) or Exponential Linear Unit 

(ELU) activation function is used after each convolutional 

layer and for each pooling layer, MaxPooling approach is 

applied. The proposed system is applied on Flavia (Wu et al. 

2007) and Swedish (Soderkvist 2001) leaf datasets which 

contain 32 plant species with 1907 samples and 15 species 

with 1125 samples respectively. The images in the dataset 

are pictures of a single leaf taken at uniform background. 

All the input images are 160x160 pixel grayscale images. 

The model achieved a classification accuracy of 97.24% and 

99.11% accuracy for each dataset. The results showed that 
the proposed architecture for CNN-based leaf classification 

is closely competing with the latest extensive approaches on 

devising leaf features and classifiers [10]. 

Di Cui et al., Study explains the image processing 
techniques for multispectral images to detect the rust on 

plant leaf and also about the frequency with which the 

disease would spread and grow in amount. He used the 

dataset which contained the images collected from a 

greenhouse of research institute. The explained method used 

the concept to evaluate centroid for each image for further 

processing [1]. 

Sanjay B. Dhaygude et al. used the Spatial gray-

level dependence matrices (SGDM) method for extracting 

the statistical texture features. He followed the procedure as 

first, the RGB images of the leaf were obtained. The images 

were then converted into Hue Saturation Value (HSV) color 
space representation. After the transformation process, the 

Hue component was taken for further analysis. Then the 

further steps including segmentation were applied.[5] 

Dheeb Al Bashish, et al. developed neural network 

classifier based on statistical classification and could 

successfully detect and classify the diseases with a precision 

of around 93%. The proposed methodology was based on 

image processing and comprised of four phases which are as 

follows- (a) create a color transformation structure for the 

RGB leaf image. (b) Images were segmented using K-means 

clustering (c) texture features for the segmented infected 
objects were calculated and (d) in the fourth phase, the 

extracted features were passed through a pre-trained neural 

network [6]. 

Haiguang Wang et al. extracted 21 color, 4 shape 

and 25 texture features by the use of S upport Vector 

Machine (SVM) technique – considered to be an efficient 

architecture for the classification of leaf diseases. Principal 

Component Analysis (PCA) was performed for reducing 

dimensions in feature data processing. He used the 

probabilistic neural networks (PNNs) as classifiers to 

identify diseases. 

Sharada P. Mohanty et al. (Mohanty, Hughes, and 
Salathe 2016), used the existing deep CNN architectures, i.e 

AlexNet (Krizhevsky, Sutskever, and Hinton 2012) and 

GoogLeNet (Szegedy et al. 2015) to classify plant diseases. 

They used a public dataset of 54,306 images of diseased and 

healthy plant leaves that were collected under controlled 

conditions, the CNN was trained to identify 14 crop species 

and 26 diseases (or absence thereof). The models achieved 

99.35% accuracy. When tested on a set of images taken at a 

different environment than the images used for the training, 

however, the model’s accuracy dropped to 31.4%. Overall 

the result demonstrates the feasibility of deep CNN for plant 
disease classification [14]. 

Naik and Sivappagari presented the plant disease 

identification detection by incorporating the concepts of 

genetic algorithm, neural networks and support vector 

machine. They used SVM for the detection and 

classification of leaf diseases and the genetic algorithm for 

image segmentation [16]. 

Bhong and Pawar incorporated the concept of 

neural network for the classification of cotton leaf disease 

analysis. They used K-means clustering for image 

segmentation. MATLAB was used as a toolbox for the 
experimentation and statistical purpose [17]. 
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Ramakrishnan et al. in his experiments and 

researches used black propagation algorithm for the 

identification of groundnut leaf diseases [23]. 
Dandawate and Kokare used the Support Vector 

Machine (SVM) concept for the detection and classification 

of soyabean plants as healthy or infected by diseases. They 

implemented the SIFT approach that could automatically 

recognize the plant species by their leaf shape. This system 

had an accuracy of about 93.79%. 

Sannakki et al. used the feed forward back 

propagation Neural Network based technique for the 

diagnosis, detection and classification of diseases in grape 

leaf. He used the images of the grape leaf with complex 

background for the diagnosis as input. Anisotropic Diffusion 

was used to remove the noise of the image, and it was 
further segmented by K-means clustering [24].  

Neural Network was used to observe the results. 

MATLAB was used as an experimental software. 

Akhtar et al. used the support vector machine 

approach for the detection and classification of diseases in 

rose leaf such as- black spot and anthracnose. They used the 

threshold method for segmentation and Ostu’s Algorithm to 

define the threshold values. 

III. MATERIALS AND METHODOLOGY 

This is a Literature Survey on Crop Disease Identification 

and Detection Using Image Processing, CNN and Deep 

Learning Models. Major focus has been put on the diseases 

that affect the Soyabean crop commonly. Subsequent, to 

studying the research papers and surveying on what has 

already been done in this field, the primary focus of this 

work is particularly in the field of Soyabean Crop Disease 

Identification Using CNN, Image Processing and Machine 

Learning Model. The focus is to obtain the results with more 

accuracy and efficiency.  
The methodology that will be used in the course of 

preparing the Model is as follows- 

1) Data Collection and Dataset Preparation: Images can be 

downloaded from the Internet using the keywords plant 

and disease names. Subsequently, all the images can be 

classified into different groups. 

2) Image pre-processing and Labelling: Images in the 

dataset may be in different formats, quality and 

resolution. Hence, the images need to be pre-processed. 

3) Training: In this step, training the deep convolutional 

neural network for making an image classification 
model will be done. 

4) Testing: In this phase, the test set for prediction of leaf 

as healthy/Unhealthy with its disease name will be used 

to evaluate the performance of the classifier. 

 
Fig. 6: Architecture of Crop Disease Detection System 

Future Issues and Challenges 

IV. CONCLUSION 

Crop protection in organic agriculture is not a simple matter. 

It depends on a thorough knowledge of the crops grown and 
their likely pests, pathogens and weeds. 

In this survey, I have analyzed on the methods that 

have been implemented for the detection of diseases in crops 

using Deep Learning. However, though some models have 

provided with accuracy up to 98%, but they are not feasible 

enough. Though, researches and implementations have been 

made in this field to a large extent still, there is more such as 

the feature visualization techniques, semantic dictionary that 

can be implemented to extract those features which affect 

the plant and can be used as basis to classify the plant 

diseases.  

Precision agriculture uses the latest technology to 
optimize the decision-making process. Thanks to 

contemporary digital technologies, a great amount of data is 

being collected in real-time and various machine learning 

(ML) algorithms are used to provide optimal decisions, 

which have led to a minimization in costs. However, this 

area is still open for improvements, especially in the 

decision- support systems that help in turning massive 

amounts of data into useful recommendations. We hope that 

our proposed analysis will make a suggestive contribution to 

the agriculture research. Also, it would produce accurate 

results in less efforts and time. 
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