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Abstract— Identification of the plant diseases is the key to 

preventing the losses in the yield and quantity of the 

agricultural product. The studies of the plant diseases mean 

the studies of visually observable patterns seen on the plant. 

Health monitoring and disease detection on plant is very 

critical for sustainable agriculture. It is very difficult to 

monitor the plant diseases manually. It requires tremendous 

amount of work, expertize in the plant diseases, and also 

require the excessive processing time. Hence, image 

processing is used for the detection of plant diseases. Disease 

detection involves the steps like image acquisition, image 

pre-processing, image segmentation, feature extraction and 

classification. This paper discussed the methods used for the 

detection of plant diseases using their leaves images. This 

paper also discussed some segmentation and feature 

extraction algorithm used in the plant disease detection. 
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I. INTRODUCTION 

India is a cultivated country and about 70% of the population 

depends on agriculture. Farmers have large range of diversity 

for selecting various suitable crops and finding the suitable 

pesticides for plant. Disease on plant leads to the significant 

reduction in both the quality and quantity of agricultural 

products. The studies of plant disease refer to the studies of 

visually observable patterns on the plants. Monitoring of 

health and disease on plant plays an important role in 

successful cultivation of crops in the farm. In early days, the 

monitoring and analysis of plant diseases were done manually 

by the expertise person in that field. This requires tremendous 

amount of work and also requires excessive processing time. 

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. This paper gives the introduction to image 

processing technique used for plant disease detection. 

II. FEATURE EXTRACTION METHODS 

In machine learning, pattern recognition and in image 

processing, feature extraction starts from an initial set of 

measured data and builds derived values (features) intended 

to be informative and non-redundant, facilitating the 

subsequent learning and generalization steps, and in some 

cases leading to better human interpretations. Feature 

extraction is related to dimensionality reduction. 

When the input data to an algorithm is too large to 

be processed and it is suspected to be redundant (e.g. the same 

measurement in both feet and meters, or the repetitiveness of 

images presented as pixels), then it can be transformed into a 

reduced set of features (also named a feature vector). 

Determining a subset of the initial features is called feature 

selection. The selected features are expected to contain the 

relevant information from the input data, so that the desired 

task can be performed by using this reduced representation 

instead of the complete initial data. 

A. Mean:  

The statistical mean refers to the mean or average that is used 

to derive the central tendency of the data in question. It is 

determined by adding all the data points in a population and 

then dividing the total by the number of points. The resulting 

number is known as the mean or the average. 

B. Standard Deviation:  

In statistics, the standard deviation (SD, also represented by 

the lower case Greek letter sigma σ for the population 

standard deviation or the Latin letter s for the sample standard 

deviation) is a measure that is used to quantify the amount of 

variation or dispersion of a set of data values.[1] A low 

standard deviation indicates that the data points tend to be 

close to the mean (also called the expected value) of the set, 

while a high standard deviation indicates that the data points 

are spread out over a wider range of values. 

C. Entropy:   

Entropy can measure the uncertainty of the things. It can be 

used to describe the uncertainty distribution and the 

complexity characteristics of the signal, which can 

quantitatively describe the internal information 

characteristics that contain in the signal. Therefore, entropy 

characteristic can be used to extract the internal features of 

the signals. 

D. Kurtosis:  

In probability theory and statistics, kurtosis (from Greek: 

κυρτός, kyrtos or kurtos, meaning "curved, arching") is a 

measure of the "tailedness" of the probability distribution of 

a real-valued random variable. In a similar way to the concept 

of skewness, kurtosis is a descriptor of the shape of a 

probability distribution and, just as for skewness, there are 

different ways of quantifying it for a theoretical distribution 

and corresponding ways of estimating it from a sample from 

a population. Depending on the particular measure of kurtosis 

that is used, there are various interpretations of kurtosis, and 

of how particular measures should be interpreted. 

E. Skewness:  

In probability theory and statistics, skewness is a measure of 

the asymmetry of the probability distribution of a real-

valued random variable about its mean. The skewness value 

can be positive or negative, or undefined. For 

a unimodal distribution, negative skew commonly indicates 

that the tail is on the left side of the distribution, and positive 

skew indicates that the tail is on the right. In cases where one 
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tail is long but the other tail is fat, skewness does not obey a 

simple rule. For example, a zero value means that the tails on 

both sides of the mean balance out overall; this is the case for 

a symmetric distribution, but can also be true for an 

asymmetric distribution where one tail is long and thin, and 

the other is short but fat. 

F. IDM:  

Weight value is the inverse of the Contrast weight. Entropy 

shows the amount of information of the image that is needed 

for the image compression. Entropy measures the loss of 

information or message in a transmitted signal and also 

measures the image information. 

G. Contrast:  

Contrast is the difference in luminance or colour that makes 

an object (or its representation in an image or display) 

distinguishable. In visual perception of the real world, 

contrast is determined by the difference in 

the color and brightness of the object and other objects within 

the same field of view.  

H. Correlation:  

A correlation coefficient is a numerical measure of some type 

of correlation, meaning a statistical relationship between 

two variables.[1] The variables may be two columns of a 

given data set of observations, often called a sample, or two 

components of a multivariate random variable with a 

known distribution. 

I. Homogenity:  

In statistics, homogeneity arise in describing the properties of 

a dataset, or several datasets. They relate to the validity of the 

often convenient assumption that the statistical properties of 

any one part of an overall dataset are the same as any other 

part. In meta-analysis, which combines the data from several 

studies, homogeneity measures the differences or similarities 

between the several studies. 

III. BASIC STEPS FOR DISEASE DETECTION 

In this section, the basic steps for plant disease detection and 

classification using image processing are shown figure 3.1 

below.  

 
Fig. 3.1: Basic steps for plant disease detection and 

classification 

A. Image Acquisition:  

The images of the plant leaf are captured through the camera. 

This image is in RGB (Red, Green And Blue) form. color 

transformation structure for the RGB leaf image is created, 

and then, a device-independent color space transformation for 

the color transformation structure is applied. 

B. Image Pre-processing:  

To remove noise in image or other object removal, different 

pre-processing techniques is considered. Image clipping i.e. 

cropping of the leaf image to get the interested image region. 

Image smoothing is done using the smoothing filter. Image 

enhancement is carried out for increasing the contrast.  

C. Image Segmentation:  

Segmentation means partitioning of image into various part 

of same features or having some similarity. The segmentation 

can be done using various methods like otsu’ method, k-

means clustering, converting RGB image into HIS model etc.   

1) Segmentation using Boundary and spot detection 

algorithm: 

The RGB image is converted into the HIS model for 

segmenting. Boundary detection and spot detection helps to 

find the infected part of the leaf. For boundary detection the 

8 connectivity of pixels is consider and boundary detection 

algorithm is applied.  

2) K-means Clustering:  

The K-means clustering is used for classification of object 

based on a set of features into K number of classes. The 

classification of object is done by minimizing the sum of the 

squares of the distance between the object and the 

corresponding cluster.  

The algorithm for K –means Clustering:  

1) Pick center of K cluster, either randomly or based on 

some heuristic. 

2) Assign each pixel in the image to the cluster that 

minimizes the distance between the pixel and the cluster 

center.    

3) Again compute the cluster centers by averaging all of the 

pixels in the cluster. Repeat steps 2 and 3 until 

convergence is attained.   

3) Otsu Threshold Algorithm:  

Thresholding creates binary images from grey-level images 

by setting all   pixels below some threshold to zero and all 

pixels above that threshold to one. The Otsu algorithm 

defined in as follows:   

1) According to the threshold, Separate pixels into two 

clusters   

2) Then find the mean of each cluster.    

3) Square the difference between the means.    

4) Multiply the number of pixels in one cluster times the  

number  in the other   

The infected leaf shows the symptoms of the disease 

by changing the color of the leaf. Hence the greenness of the 

leaves can be used for the detection of the infected portion of 

the leaf. The R, G and B component are extracted from the 

image. The threshold is calculated using the Otsu’s method. 

Then the green pixels is masked and removed if the green 

pixel intensities are less than the computed threshold.  
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D. Feature Extraction:  

Feature extraction plays an important role for identification 

of an object. In many application of image processing feature 

extraction is used. Color, texture, morphology, edges etc. are 

the features which can be used in plant disease detection.  

1) Color co-occurrence Method:  

In this method both color and texture are taken into account 

to get an unique features for that image. For that the RGB 

image is converted into the HSI translation. 

 
Fig. 3.2: Back propagation Network 

Testing of query images: After getting the weight of 

learning database, then testing of query image is done. The 

figure 3.3 shows the flowchart for the testing of query image 

using the neural network techniques. 

 
Fig. 3.3: Working principle of ANN 

IV. RESULT 

 
Fig. 4.1: Anthracose infected leaf feature extraction 

 
Fig. 4.2: Cercospora infected leaf feature extraction 

 
Fig. 4.3: Alternaria Alterneta infected leaf feature extraction 

 
Fig. 4.4: Bacteria infected leaf feature extraction 

 
Fig. 4.5: Healthy leaf feature extraction 



Plant Disease Detection using Image Processing and Feature Extraction Technique 

 (IJSRD/Vol. 7/Issue 04/2019/302) 

 

 All rights reserved by www.ijsrd.com 1242 

V. CONCLUSION 

The accurately detection and classification of the plant 

disease is very important for the successful cultivation of crop 

and this can be done using image processing. This paper 

discussed various techniques to segment the disease part of 

the plant. This paper also discussed some Feature extraction 

and classification techniques to extract the features of 

infected leaf and the classification of plant diseases. The use 

of ANN methods for classification of disease in plants such 

as self- organizing feature map, back propagation algorithm, 

SVMs etc. can be efficiently used. From these methods, we 

can accurately identify and classify various plant diseases 

using image processing techniques. 
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