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Abstract 
 
The rapid population growth has generated a high demand for food, making 

it difficult to meet the demand, due to various factors and the proliferation of 

diseases in crops. Conventionally, the identification of diseases is done 

manually and the techniques used are primary and specialized personnel 

require a lot of time to make the respective diagnosis. This article seeks to 

show the technological relevance of the use of machine learning in the 

identification of diseases in tomato, potato and rice plants. Through the 

literature review of several works and the various recognition techniques, 

which will allow to identify and diagnose diseases in plants and crops, which 

will allow decisions and actions to be taken to prevent the spread of the 

disease .In this paper, we develop an automatic plant leaf disease detection 

framework using K-means segmentation, colour and texture features. The 

colour moments are extracted for colour features while the GLCM, HoG, and 

LBP are used for texture features extraction of Plant Village Dataset images  
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for leaf disease detection. Finally Random Forest Classifier and Support 

Vector Machine are used for the classification of extracted feature to obtain 

the simulation results in terms of precision, sensitivity and accuracy using 

confusion matrix plot. 

Keywords:  GLCM, HoG, K-Means, LBP, Random Forest Classifier, SVM. 

 

1. Introduction 
 

Technology is immersed in almost all areas or sciences in which it is 

intended to solve and facilitate a certain problem or work. In this same sense, 

its application is present in the agricultural sector, since it has historically 

served as a tool between man and nature, both agents mark a process of 

technological change and innovation, which directly impact production. 

The terms agriculture and technology form a study which today is known 

as agro technology, since it covers two very broad knowledge. However, 

what is at stake is to specify or focus this issue on a single issue, such as 

potato production [1]. 

Digital image processing is a fascinating field that includes various 

sciences, such as optics, electronics, mathematics, photography and 

computing. Using this cluster of sciences for the early detection of diseases 

in potato crops and that this detection is accurate and reliable, gives the 

farmer the opportunity to find a new strategy to combat pests without the 

need to use different types of chemicals that ultimately will affect the tuber, 

the health of the farmer and consumer [2]. 

Agriculture throughout history has played a very important role in the 

economic development of the world. For this reason, over time, countless 

techniques have been developed to improve agricultural development, 

allowing to increase the productivity of crops and thus meet the high demand 

for food worldwide, generated by the rapid growth of the population and the 

areas urban. 

However, despite the great technological advances of today, it is not 

possible to achieve a complete yield in all crops due to the different diseases 

caused by bacteria, viruses and fungi [3]. 

Among the different strategies for disease treatment is manual 

eradication and the use of pesticides on affected plants. For manual 

eradication, it is necessary to have the help of experts in the field of 

agriculture, since thanks to experience they recognize the patterns of diseases 

easier than an ordinary person. However, this method requires a lot of time to 

perform a sampling in large plantations and specialized personnel [4]. 

Without a doubt, pests and diseases are the main reason why a plantation 

does not reach maturity in normal growing times, reducing productivity due 

to diseases between 10 - 95% [5] or worseof the cases the total loss of the 

plants. 
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That is why the detection of diseases can be easier with techniques such 

as machine learning compared to manual methods, through image processing 

that allows detecting in stems, branches, leaves and flowers characteristics of 

the different diseases that they can affect a plant and thus generate a training 

network with a great variety of samples to make disease detection more 

accurate. 

Both machine learning and deep learning algorithms have been used to 

increase the recognition rate, reliability and precision in the disease detection 

process in plants [6]. Among the techniques that have gained strength in the 

detection of diseases by implementing machine learning, we can find random 

forest (Random Forest), artificial neural networks, support vector machines 

(SVM), fuzzy logic, artificial and convolutional neural networks, etc. [6]. 

 

 
Figure 1: Diseases in plant leaves [7] 

 

From figure 1, different diseases can be observed that occur in the leaves 

of plants and that thanks to machine learning and its different techniques 

could be detected in a faster and more precise way than what was done with 

manual techniques. 

Based on this, the objective is to show the relevance that machine 

learning is taking in the identification of diseases in plants through a 

literature review of several works with various machine learning techniques 

for image recognition that allow early detection of diseases. 
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2. Theoretical Framework 
 
2.1 Machine Learning 

 

It is a subfield of artificial intelligence that allows you to create systems 

that learn automatically. However, we must take into account the meaning of 

learning in this context, which means that this learning takes place thanks to 

the identification of patterns thanks to an analysis of data that will allow 

creating a model or algorithm and thus generating predictions for samplesof 

data that have never been seen as manifested [8], [9], [10], [11]. 

These models or algorithms can improve their learning through 

experience, that is, by using new input data to feed the model and in this way 

the model can be redefined so that it can make predictions [9]. 

In machine learning there is a variety of algorithms that can be used and 

based on the desired result, it is chosen which algorithm to use [10]. 

However, these algorithms can be classified into 2 groups: supervised 

learning and unsupervised learning. 

 Supervised learning: It is the work with a group of data that is already 

labeled. Where for example we have an input called characteristic and 

an output called label. From many examples of this style the algorithm 

learns to associate the inputs with the outputs so that it can make 

combinations to make predictions [8], [9]. 

 In addition, there are 2 types of supervised learning: The classification 

where the algorithm finds different patterns and from this it classifies 

the information into several groups. The other type of supervised 

learning is regression that allows predicting the output from a number 

of inputs [12]. 

 Unsupervised learning: In this type of learning, the training data does not 

have labels, and also does not have a supervisory or teacher signal that 

tells them what to learn. Therefore, to achieve a more precise result, it 

is necessary to make a greater number of attempts to extract 

information from a group of data that does not require human 

intervention to do so [12]. 

Next, there will be a brief description of some of the algorithms used in 

machine learning that will be observed in the literature review of works in 

the next section. 

 

2.1.1 Random Forest (RF) 
 

It is a supervised learning algorithm that creates a forest randomly, that 

is, it takes several decision trees that it combines to obtain a more precise and 

stable prediction [12]. Given its simplicity and that it can be used for both 

classification and regression tasks, it has become one of the most powerful 

algorithms available today. 
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2.1.2 Support Vector Machine (SVM) 

 

They are a set of supervisory algorithms that are used for classification 

and regression tasks [4]. These are widely used in applications such as 

natural language processing, image recognition and computer vision [13]. 

Among the advantages that can be found in this algorithm are: its low 

generalization error, low computational cost and its results are easy to 

interpret. On the other hand, its disadvantages are: sensitive to the kernel's 

adjustment and choice parameters and the binary classification handles it 

only natively. One of the most common implementations of SVM is the 

minimum sequence optimization algorithm (SMP) [11]. 

 

2.1.3 Artificial Neural Networks 
 

They are simple models based on the functional structure of the human 

brain [14], and they can also be thought of as a computational model that 

wants to resemble the brain [10]. These networks work by making the 

simultaneous use of a kind of processing units similar to abstract neurons that 

are intertwined and in this way can transmit information [15]. 

The network is formed with the connection of neurons with each other, 

that is, the output of one neuron is connected with the input of another and 

thus these connections will be replicated with several neurons. 

Among the applications that can be found today with the implementation 

of neural networks are: Robotics, Medical monitoring, Data center 

management, image and voice recognition among others [8]. 

 

2.1.4 Convolutional Neural Networks 
 

They are a type of specialized neural networks for data processing with a 

mesh topology [9]. These networks are useful for locating patterns in images, 

objects and scenes, where, they learn from the image data for the 

classification of the images, thus eliminating the need for manual extraction 

of each of the characteristics that are being used [16]. 

One of the most important characteristics of this type of networks is that 

they can be trained for new recognition tasks from existing networks. 

 

3. Literature Review 
 

In this section, the literature review of various works focused on the 

subject of machine learning in the identification of diseases in plants will be 

given, where they use different approaches to identify diseases with different 

techniques. 

In [3], the role that agriculture plays in population growth is shown since 

they must meet the demand for food for it. However, they emphasize the 

diseases that plants can suffer from batteries, viruses and fungi. Therefore, it  
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is important for them to propose strategies for the prevention of diseases 

through the use of the machine learning approach for the detection of 

diseases. 

From this, it shows the general stages for the detection of diseases and a 

comparative study of the techniques used with a machine learning approach 

for the classification of diseases. The techniques used in the study are: 

 Support Vector Machine (SVM) 

 Artificial Neural Networks (ANN) 

 K-Nearest Neighbor Classifier (KNN) 

 Fuzzy Classifier 

 Convolutional Neural Networks (CNN) 

Finally, the work shows that the Convolutional Neural Networks are the 

technique that show the highest precision for the detection of the greatest 

number of diseases of various crops as evidence [4], where the problem 

approach to diseases in plants and the consequences of such diseases that can 

reduce the productivity of a crop by 10% - 95%. Consequently, from the 

study in the literature, it is evident that the most used techniques are: 

 Decision Tree Learning 

 Association Rule Learning 

 Artificial neural networks  

 Support Vector Machine 

From this analysis, they identify the advantages and disadvantages of 

each of the techniques with a focus on machine learning, where they 

conclude that the support vector machine technique is the preferred 

technique, since it is based on an algorithm that provides a better 

classification and prediction of results, being very useful at the time of 

identifying diseases in plants. 

In the work presented by [6], the use of the Random Forest algorithm is 

proposed to identify between samples of healthy and clean leaves. From this, 

they propose several phases of implementation of the algorithm through the 

creation of data sets, extraction of characteristics, classifier training and 

classification. 

In this way, the data sets are trained with the random forest algorithm to 

identify good and bad leaves and the extraction of characteristics from an 

image is carried out using an oriented gradient histogram (HOG). With this, 

the work concludes that this random forest technique is highly effective with 

a small number of samples compared to other machine learning techniques 

(SVM, KNN, and LogicalRegression, among others). 

In [17], this work describes an algorithm with a focus on machine 

learning for the detection of diseases in a wide variety of plants. 

Furthermore, the accuracy of the algorithm reached 93% when trained with 

more than 80,000 images with high noise characteristics, with different 

characteristics and various coverage on their sheets. The interesting thing 

about this work is that the algorithm can be trained by itself, so as it is used, 

its precision will grow. Finally, the algorithm used is CNN (Artificial Neural  
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Networks) and can be run on various platforms, including mobile phones so 

that inexperienced personnel can control diseases effectively. 

In [18], an investigation of diseases in corn plants was carried out, 

supported by the processing of a large number of images that, thanks to 

characteristics and patterns, allowed the identification of diseases. Features to 

detect color such as: 

 

 RBG 

 Scale-invariant local function transformation (SIFT) 

 Speeded up robust features (SURF)) 

 Oriented and rotated BRIEF 

 Detector objects such as histograms of oriented gradients (HOG) 

 

Where through machine learning algorithms such as SVM (Support 

Vector Machines), DT (Decision Trees), RF (Random Forest) and NB (Naive 

Bayes), the performance of each of them was evaluated, where found that 

within the results obtained from the experiments, color characteristics such 

as RBG with SVM achieve the best performance and precision for most of 

the classifications that were evaluated. 

In [19], a work is proposed for the design of a system for detecting 

diseases in plants, since they understand that there is a problematic source in 

the availability or lack of relevant information of timely agricultural 

knowledge for the treatment of these diseases by of small farmers. Therefore, 

the work carried out in this article proposes to carry out image processing 

through techniques such as convolutional neural networks with a focus on 

machine learning and supervised learning. 

The work of the algorithm will be embedded in a mobile application for 

Android devices, which must perform the processing of the image taken both 

online and then, the results will be stored in a database to maintain an image 

repository. Also, depending on the results, the user will be given some tips 

for managing the disease and how to prevent it for the future. Finally, they 

propose that the application can also be used offline. 

In the following sections, we will detail the preprocessing, segmentation, 

feature extraction and classification steps for the plant leaf disease detection, 

then we will present the experimental results and discuss our working 

perspectives. 

 

4. Proposed Methodology 
 

This research work presents the plant leaf disease detection of potato, 

tomato and rice leaves using texture and color features with the comparative 

analysis of two classification approaches; SVM and Random Forest. Figure 2 

shows the generalized block diagram for the proposed work. 
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Figure 2: Block diagram for proposed leaf disease detection 

Input Database 

Image 

Pre-Processing 

(RGB to HSV transformation) 

Extract Color 

Feature 
Extract Texture 

Features 

Color Moments 

(Mean, Standard 

Deviation) 
Gray Level 

Co-

Occurrence 

Matrix 

Histogram 

of Oriented 

Gradient 

Combine Features 

Results in terms of accuracy, precision and sensitivity 

Segmentation using K-Means 

Clustering 

Local Binary 

Pattern 

Classification by Support Vector Machine 

and Random Forest Classifier 



 
 

 

 

 
Green Plant Leaf Disease Detection using K-Means Segmentation, Color and 

Texture Features with Support Vector Machine and Random Forest Classifier3165 

 

 

4.1 Image Acquisition  
 

The images of the plant leaf acquired from Plant Village Dataset [20] for 

processing, segmentation and classification. This image is in RGB (red, 

green and blue) color image. Table 1, 2 and 3 show the sample images of 

various plant leaf diseases for potato, tomato and rice leaves respectively 

from the dataset. 

 

Table 1: Potato plant leaf with disease (Source: PlantVillage Dataset [20]) 

 

Healthy leaf Leaf with Late blight disease 

  

 
 

  

  

  
 
 



 
 

3166 Ashutosh Kumar Singh et al 
Table 2: Tomato plant leaf with disease (Source: PlantVillage Dataset [20]) 

Healthy 

tomato leaf 

      

Tomato leaf 

with bacterial 

spot disease 

      

Tomato leaf 

with early 

blight disease  

      

Tomato leaf 

with late 

blight disease 

      

Tomato leaf 

with mold 

disease 

      

Tomato leaf 

with 

septorialeaf 

spot disease 

      

Tomato leaf 

with two 

spotted 

spidermite 

disease       

Tomato leaf 

with target 

spot disease 

      

Tomato leaf 

with mosaic 

virus disease 

      

Tomato 

yellow leaf 

curl virus 

disease 
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Table 3: Rice plant leaf with disease (Source: PlantVillage Dataset [20]) 

 

Riceleaf with leaf smut 

disease 

Riceleaf with brown-spot 

disease 

Riceleaf with 

bacterial leaf blight 

disease 

 
  

   

   

 
  

  
 

   
 

 
Figure 3: Pre-processing steps using RGB-HSV transformation 
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Figure 3 clearly explains about RGB HSV modeling, using this 

technique binary and original information is to be extracting  

 

4.2 Preprocessing 
 

Initially the input image is resized into 300×450 pixel. This image is in 

RGB format so it will be converted into HSV form. The HSV color model 

gets its name from the acronym (i.e. Hue, Saturation, Value), is a non-linear 

transformation of the RGB color model, and the colors are a combination of 

the three values: Hue, Saturation or amount of color, and their value. To 

convert an image from the RGB model to HSV, the mathematical 

expressions (1) to (3) are used, which are shown below: 

 

     (1) 

      (2) 

      (3) 

 
4.3 K-Means Clustering based Segmentation 

 

Image segmentation consists of grouping the pixels that make up the 

image into segments or groups that share similar characteristics, which is 

why it is very common to use existing techniques in data mining for this 

purpose. To calculate the similarity between a pixel and the others in a 

group, several metrics can be used: Euclidean, Manhattan, cosine, and so on 

[21]. 

Applied to the identification of leaf disease based on semantic colors, this 

algorithm is applied only to the subtracted background in order to avoid 

merging with the foreground, this method can be applied in any other 

context, in fact, it is quite common [22]. 

K-means is usually used because it is simple and effective, and although 

it is iterative, it generally does not take many epochs to obtain good results. 

At the beginning of the algorithm it is necessary to indicate the number k of 

sets present in the image, in the case of an image this number indicates the 

number of colors present in the image or those that the algorithm is expected 

to detect, and the similarity measure will be calculated depending on the 

characteristics chosen, in this case it is color, although it is not limited only 

to image segmentation [23]. 

At the beginning k-number of centroids are randomly selected. The 

distance from each point to be grouped to each of the centroids is calculated 

and assigned to the closest one. Each centroid is recalculated as the mean of 

all the points that are assigned to it. The algorithm is repeated n times or until 

the centroids have no significant variation. 
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The purpose of the algorithm is to minimize the distance that exists 

between each point with respect to one of the centroids, there are several 

measures of similarity that can be applied to the algorithm, although it will 

depend on the way in which the data is represented and the use that is give 

them. 

Cosine: this measure calculates the similarity in the direction of two 

vectors, the greater the opening of the angle, the smaller the similarity, 

applied to the RGB space, the magnitude of the vector refers to the 

brightness of the pixel, while the direction will point to a specific 

chromaticity with a certain saturation, in this regard, two colors will be 

similar if they point to the same chromaticity and saturation, regardless of 

luminance [24]. 

 

     (4) 

 
Figure 4: Two vectors with different magnitudes will be similar if they point 

in the same direction  

 

Euclidean: it can be applied in any Euclidean space, and calculates the 

shortest distance between two points, in RGB space it can be used[21[22] 

and in fact it is perhaps the most popular measure for this purpose, although 

when calculating the straight distance between two points, two colors will 

differ if they vary in chromaticity, saturation, or brightness [23] shown in 

figure4. 

 

               (5) 

 

 
Figure 5: The shortest distance between two points is the straight line, and is 

calculated as the root of the sum of the squares of their sides [21] 
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City-block: also known as Manhattan distance, from the taxi driver, 

among others, is the sum of the absolute difference of the coordinates of two 

points in a Euclidean space, its name is obtained by how a car moves from 

one point to another in a city, while the Euclidean distance calculates the 

straight distance between two points, this metric calculates the number of 

streets you must travel to reach your destination shown in figure5. 

 
Figure 6: In a city with square streets there is no way to get there in a 

straight line, there are several shorter roads, but they will all have the same 

number of streets to travel. 

 

   (6) 

 

Perceptual: It was created in CENATAV and is similar to the Euclidean 

distance but decouples the luminance of the hue shown in figure 6. 

 

             (7) 

 

Where  is the image pixel's color,  is the semantic 

colors,  is the luminance difference of the colors, 

 hue difference, and  is weight value. 

And to recalculate the centroids in each iteration, the mean  of the  

points assigned to each group must be calculated. 

 

                           (8) 

 
Figure 7: Clustered image from the Hue part 
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The similarity function used in the algorithm influences the segmentation 

results and the correct one must be selected depending on the application that 

is given to it which is shown in figure 7 

 
4.4 Feature Extraction 

 

4.4.1 Color Feature Extraction using Color Moments 
 

Color moments are calculated to evaluate the brightness and intensity of 

an image. The color moments used in this paper to extract color images are 

the mean and standard deviation. The mean can be understood as the average 

of the colors in the image, and the square root of the variance can be defined 

as the standard deviation. The histogram method uses the full color 

distribution. We have to store a lot of data. Instead of calculating the 

complete distribution, only dominant color characteristics such as mean and 

standard deviation are calculated [25]. 

 

Moment-1: 

               (9) 

 

Moment-2: 

        (10) 

 

4.4.2 Texture Feature Extraction 
 

The texture is a set of visual statistical primitives arranged according to 

particular placement rules, it makes it possible to solve the problem posed 

when the color distributions are very close. A well-known method is to use 

the co-occurrence matrix [26]. 

Like color, texture is a fundamental characteristic of images because it 

concerns an important part of human vision. Much research has been carried 

out in both the fields of texture analysis and synthesis [26]. 

 

Gray Level Co-Occurrence Matrix (GLCM): The GLCM used for gray 

level images shows the relationship between two neighboring pixels. It is 

determined based on the distance and angle between pixels. GLC Mshowing 

the spatial relationship of the image for the vector  is an N-dimensional 

square matrix that specifies the quantity of  and -valued pixel pairs [27]. 

Let's express a gray level image with the function . Let   

 



 
 

 

 

 
3172 Ashutosh Kumar Singh et al 

 

be the spatial relation vector. The co-formation matrix  is expressed as in 

equation (11) [27]. 

 

      (11) 

 

Besides the distance between the two pixels, the orientation of the pixel 

pair is also important. These directions can be . In 

Figure 8, co-occurrence matrices in three different directions obtained from a 

4×4 image are seen [27]. 

 
 

Figure 8: Co-occurrence matrices  

 

The normalized gray level cogeneration matrix  and the symmetrical 

gray level clearly shown in figure8  cogeneration matrix  are expressed as 

follows [27][28]: 

         (12) 

        (13) 

 

By using the normalized gray level co-occurrence matrix, the properties 

of the image including the texture characteristics such as energy, contrast, 

homogeneity and correlation can be calculated. The specified properties are 

calculated with the following equations [28]: 

 

          (14) 

           (15) 

          (16) 
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                     (17) 

In the equations,  and  are the arithmetic mean of the row and 

column sums of the gray level co-occurrence matrix, and  and  are the 

standard deviation of the row and column totals. 

Calculated energy, contrast, homogeneity and correlation values are 

features of the image. The attribute vector of the image is created with these 

values. 

 

HoG (Histograms of Oriented Gradient) - Robert K. McConnell Used to 

detect objects in computer vision and image processing. Counts the 

occurrences of the orientation gradient in localized portions of an image - 

detection window, or region of interest (ROI). There are libraries that already 

implement this algorithm, for example: OpenCV HOG Descriptor. The 

implementation of the HoG algorithm are as follows and can be seen in 

Figure 9: 

 A detection window within the frame. 

 A color normalization is made. 

 The gradients of the subimage are obtained to calculate the histogram of 

candidates on uniform cells. 

 Cells are grouped into blocks with some overlap. 

 Cell blocks are normalized independently. 

 The feature vector is made up of the set of block descriptors. 

 

 
Figure 9: Procedure for HoG technique  
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LBP (Local Binary Pattern): It is a method used in the extraction of texture 

characteristics for classification reasons. It has the characteristic that it is 

invariant to lighting changes in gray levels [29]. It is ideal for applications 

that require fast feature extraction and texture classification shown in figure 

9. 

To calculate an LBP code in a neighborhood of  pixels, in a radius , 

we simply count the occurrences of gray levels greater than or equal to the 

central value. 

    (18) 

 

Where  and  are the coordinates of the central pixel, is the sign 

function and where  and  are the gray levels of a neighboring pixel and 

of the central pixel, respectively. 

 

4.5 Classification 
 

Finally, after extracting the features of all the images, we proceeded to 

separate them into two classes: test and test, because for the training of the 

model we will work with the test class and to verify the model we will use 

the test class. 

Two learning algorithmswere used; SVM (Support Vector Machine) and 

Random Forest Classifier.  

 
4.5.1 Classification by using Random Forest Classifier 

 

Random Forest are based on a heuristic division of the description space. 

The construction of the decision structure of a tree is carried out by recursive 

partitioning of this space, which makes the final decisions strongly 

dependent on the upstream divisions. The search space of the possible 

decision tree structures is then strongly restricted by these dependencies.  

In particular, there have been many techniques that take advantage of the 

opportunity to create diversity in tree communities. Breiman presented a 

formal framework for this category of methods called random forest (RF). 

A random forest is a classifier consisting of a set of base classifiers such 

as a decision tree shown: 

 

     (19) 

 

Random forests are composed of a set of binary decision trees in which 

randomness has been introduced.  

Random forests were introduced by Breiman (2001) by the following 

very general definition [30]: 
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Let  a collection of tree predictors, with  

random variables independent of . The predictor of random forests  is 

obtained is aggregating this collection of random trees as follows: 

 

  Average of individual tree predictions in 

regression. 

  Majority vote among 

individual predictions trees in classification. 

 

The term random forest comes from the fact that individual predictors 

are, here, explicitly predictors per tree, and that each tree depends on an 

additional random variable (that is, in addition to ). 

 

4.5.2 Classification by using Support Vector Machines 
 

The SVM algorithm is a classification method in which each data is 

graphed as a point in a space of  dimensions (where  is the number of 

variables you have). With the value of each variable being the value of a 

particular coordinate, this algorithm will determine whether the plant leaf is 

being affected by a disease, or not. 

The classification is present in many real-world problems, initially 

support vector machines were designed to deal with binary (+/ –1) problems. 

Now we will see how to deal with this problem. The objective function in 

expressed by [31,32]: 

 

     (20) 

Subject to: 

,                 (21) 

 

Where,  and  is the multi-class label of 

the  pattern. 

In terms of precision, the results obtained with this approach are 

comparable to those obtained directly using the one against the rest method. 

For practical problems, the choice of approach will depend on the available 

limitations, relevant factors include the precision required, the time available 

for development, the processing time and the nature of the classification 

problem. 
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5. Simulation Results 
 

 
Figure 10: Input image 

 

Figure 10 is an input image, which is collected from selected database, 

here due to diseases leaf has been getting damaged. 

 
Figure 11: Image labeled by cluster index 

Figure: 11 is clearly explains about segmented image, which is collected 

from object 1 image 

 
Figure 12 a) Objects in cluster-1 b) Objects in cluster-2 

Figure: 12 a and b clearly explains about disease identification images 

collected from proposed application 
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Figure 14: a) Objects in cluster-3 b) Blue Nuclei 

Figure: 14 a and b clearly explains about cluster 3, and blue nuclei 

images, here all classifications are performed through proposed application  

 
Figure 16: Confusion matrix plot of proposed plant leaf detection using 

support vector machine classifier 

 

Figure: 16 clearly explains about target class model of confusion matrix, 

using this plant leafs are detected weather available or not. 

 

Here, TP=58, TN=225, FP=3, FN=21 

 

 

 
 

             
Figure 17: Confusion matrix plot of proposed plant leaf detection using 

random forest classifier 



 
 

 

 

 

 
3178  Ashutosh Kumar Singh et al 

 

Figure: 17 clearly explains about target class model of confusion matrix, 

using this plant leafs are detected weather available or not. 

 

 

Here, TP=70, TN=225, FP=3, FN=9 

 

 

 
 

Table 4: Comparative results 

 

 

6. Conclusion 
 

Machine learning has made great advances in the field of research in the 

detection and classification of diseases in plants and crops. In this paper, the 

two main image classification algorithms (SVM and Random Forest) have 

been compared in order to determine which algorithm is more effective in its 

implementation that helps in the detection of plant diseases. Given the results 

obtained, it was found that the Random Forest Classifier outperforms the 

SVM on the basis of overall accuracy of detection. This research work 

achieves a maximum accuracy of 96.1% 
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