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Abstract:  
Agriculture with its associated sectors is undoubtedly the largest livelihood provider in India. Today, in agriculture plant 

disease is the significant concern as it reduces the production and quality of food. Hence there is a need to detect the plant 

diseases at the early stage. Banana leaf is highly exposed to diseases like Black Sigatoka, Yellow Sigatoka, Bunchy top, 

Panama Wilt, Streak virus. The detection of plant leaf diseases requires close observation. In this paper, we propose software 

solution for automatic plant disease detection and finally the percentage infection using image processing technique. Image 

processing techniques are employed to enhance the quality of images. Besides, the proposed work uses Artificial Neural 

Network to classify the Banana plant diseases which are mentioned above. The proposed system involves several steps, which 

include- dataset creation, image pre-processing, HOT feature extraction and artificial neural network based training and 
classification. Finally a system is developed that extracts the features from images and classifies the diseases is using ANN 

algorithm. 
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I INTRODUCTION 

Agriculture is the main occupation of India. 70% of the 

population depends on agriculture either directly or 

indirectly. The nation’s economy depends on agriculture. It 

additionally contributes a noteworthy figure to the Gross 
Domestic Product (GDP). Plant diseases, which are generally 

caused by viruses, bacteria, fungi, nematode and nutrient 

deficiency, cause lots of damage to crops and its affects are – 

reduces the yield and quality of crops. It also results in death 

of the plant, affects the income of the farmer and also 

increases the cost of production over the span of controlling 

them. Banana is the most vital fruit consumed in the Asia and 

pacific regions. Banana plant is affected by various diseases, 

whose symptoms appear on leaves. The diseases are Black 

Sigatoka, Yellow Sigatoka, Banana Bunchy Top Virus, 

Streak virus, Panama wilt. 

 

A. Banana Bunchy Top Virus 

 
FIGURE 1: Banana Bunchy Top Affected leaf 

Banana Bunchy Top is the most severe viral disease of 
Banana caused by single- stranded DNA virus.  Symptoms of 

this disease are- the newer leaves are narrower, yellow and 

cause a bunchy like appearance. Another symptom visible on 

the leaf is “Morse code streaking” which gives dark color dash 

like appearance on the leaf surface and also the edge of some 

leaves are rolled upwards. This disease can be controlled by 
spraying Meta-systox (0.1- 0.5%). It can also be controlled by 

uprooting the infected plants. 

B. Black Sigatoka 

 
FIGURE 2: Black sigatoka affected leaf 

 
 

Black Sigatoka is basically a leaf spot disease of the Banana 

plant caused by Mycosphaerella fijiensis. The disease 

symptoms are red/brown spots with yellow border on edges of 

leaves. It is spread by wind. It is the most dominant disease of 

Banana all over the world. This disease can be controlled by 

regular fungicide applications and by increasing the spacing 

between plants to augment air circulation and reduce 

moistness. 
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C. Yellow Sigatoka 

 
FIGURE 3: Yellow Sigatoka affected leaf 

Yellow Sigatoka is another leaf spot disease of Banana 

plants caused by Mycosphaerella musicola. The disease 

symptoms are small yellow spots with gray centre and 
yellow border on upper side of leaves. It is spread by wind 

and rain. The disease can be controlled by the application of 

Thiophante methyl (1g/1 liter of water) or bordraux mixture 

0.1% + 2% linseed oil. The suckers to be planted should be 

disease free and dipped in fungicide solution prior to 

planting.  

D. Panama Wilt 

 
FIGURE 4: Panama Wilt affected leaf 

Panama wilt is a disease of the roots caused by Fesarium 

Oxysporum.  The symptoms of this disease are yellowing of 

the leaves starting from the edge and extending to midrib of 
the leaves. Pseudo stem splitting longitudinally.  The disease 

can be controlled by soaking of suckers in carbendazium 

(10g/10 liters of water) before planting, application of bio-

agents such as Trichoderma Viride in soil. Severely affected 

plants should be evacuated. 

E. Banana Streak Virus Disease 

 
FIGURE 5: Banana Streak Virus affected leaf 

Banana Streak Virus is a virus of the family Caulimoviridae. 

The symptoms of this disease are chlorotic streaks on midrib 

of leaves and splitting of pseudo-stem. This disease can be 

controlled by using clean planting material and detention. 

      Most of the farmers are uneducated and they do not get 
correct and complete information of the diseases of plants, 

they need expert advice. Since it is not possible for the plant 

pathologists to reach at every farm and as even the plant 

pathologists rely on manual eye observation, the manual 

prediction method is not so accurate. Therefore, there is a need 
to design an automatic leaf disease detection system that 

assists the farmers in early detection of the diseases with 

greater accuracy. 

      Thus, we propose a system that uses a technique called 

digital image processing. In this technique, digital images are 

captured using digital camera and pre-processing techniques 

are applied to these images and later the images are processed 

to extract the useful features which are essential for further 

analysis using ANN classifier.  

II. LITERATURE REVIEW 

The problem of leaf disease detection has been an issue since 

long time and is of great concern in agriculture area for quality 
management of the crop. Some already proposed systems in the 

area are as explained below. 

 P.R Rothe and R.V. Kshirsagar [1] proposed work for 

detection of leaf disease in Cotton plants. The researcher in his 

work used Snake segmentation method and Hu’s moments are 

considered as features. It uses seven moments for training and 

back propagation neural network for classification. Active 

Contour Model minimizes the power inside the disease spot. 

BPNN solves multiple class issues. The drawback of this 

technique is that, Snake segmentation is time consuming 

process. 
S.S. Sannakki and V.S. Rajpurohit [2] proposed the work 

based on back propagation neural network and k-means 

segmentation for the detection of pomegranate leaf diseases. 

RGB image is transformed to L*a*b space and color and 

texture features are extracted from the image. The drawback of 

this technique is that, it is applicable only for limited crops. 

A. Meunkaewjinda et al. [3] proposed disease detection in 

Grape leaves. Self organizing maps and BPNN were used to 

recognize the colors of the image. The image was then 

segmented and later filtered using Gabor wavelet.  Support 

vector machine (SVM) is used as classifier. The drawback of 

this method is that, by the use of BPNN, there is lack of ability 
to make out how to specifically and accurately produce an 

arbitrary mapping method. 

P. Revathi and M. Hemalatha [4] proposed leaf spot disease 

detection in Cotton using Edge detection techniques. Here, 

mobile is used to capture the symptoms of the disease and 

neural network is used to classify the disease. In this technique, 

the homogeneity operator calculates the difference between the 

core pixel and the neighboring pixels. The main aim of this 

research is to utilize Homogeneity based edge-detector system. 

This technique divides the output of any edge detector by the 

average output area.  
      Yuan Tian, Chunjiang Zhao, Shenglian Lu and Xinyu 

Guo [5] proposed SVM base classifier for detection of wheat 

leaf diseases. The color, texture and shape features are utilized 

for training the classifiers. GLCM is used to extract texture 

features and 7 invariant moments are used as shape features. 

Two stage SVM based MCS is used for detection of disease in 

wheat leaves. The drawback of this technique is that, 

Segmentation is complex. 

Xu Pengyun et al. [6] proposed technique for observing the 

plant diseases caused by spores. The RGB image is converted 
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to gray image which is further processed for histogram 

generation, feature extraction, image sharpening and so on. 

Canny edge algorithm and median filter are used to enhance 
the edges of the gray image in order to eliminate the low 

frequency components from the image. The main drawback 

of this technique is that, the processing time is too high and 

the existence of variations in spore size. 

With reference to the above literature survey, a clear 

understanding of the techniques adopted in existing work of 

leaf disease detection is obtained. 

 

III. PROPOSED METHODOLOGY 

The proposed work aims at classifying the diseases in a 

Banana plant. Initially, Banana leaf images are collected to 5 

types of diseases as mentioned above. Then the images of 
the leaf are stored in the database for further processing. The 

proposed work is as shown in the FIGURE. 6. 

 

 

 
FIGURE 6: Overview of proposed work 

 

Image Acquisition 

Initially, the images for the various diseases of the leaf are 

captured by a digital camera of resolution 16 mega pixels. 35 

leaves have been collected. Out of which 25 are used for 

training and 10 are used for testing. All the acquired images 

are stored in jpg format on the disk, which creates the 
database. The proper database creation is the important part 

as it is responsible for the accuracy of classification. 

Image Pre-processing 

Image pre-processing is nothing but enhancing the data 

images, so as to convert it into a suitable form prior to 

computational processing. Pre-processing includes image 

cropping, resizing and color conversion. The acquired 

images are dissimilar in dimensions. Hence we resize the 

images to a uniform 256*256 dimension for efficient 

processing. The RGB image is converted to gray and HSV 

color space. Gray scale images are simple to process, as they 
contain only the intensity values. RGB is suitable for color 

generation. However, HSV model is suitable for color 

perception [7].   

Feature Extraction 

Feature Extraction is a kind of dimensionality reduction to 

efficiently represent the major attributes of an image that are 
useful for effective classification of diseases. Two kinds of 

features are extracted from the images of the leaves: Histogram 

of Template (HOT) features and Color features. The different 

features extracted are as explained below.  

 

1. Color Features 

Color features play a very important role in extracting the 

useful attributes from a color image for efficient classification 

of plant diseases. The color image RGB is converted into HSV 

image, which gives the Hue, Saturation and Intensity 

components of the color image. The color features such as 

mean and standard deviation are extracted from the H, S and I 
planes individually.  

a) Mean 

It provides the average color value of an HSV image. It is 

calculated using the below equation. 

     
 

 
   

 
                                    (1)                                                     

Where: L = the total number of pixels in the image  

Pmn = the value of the n-th pixel of the image at the   

mth    color channel. 

b) Standard Deviation 

It is calculated by the square root of the variance of the color 
distribution.  

     
 

 
         

    
                        (2)                                             

         Where: Mi = Mean value for mth color 

                      σi = Standard deviation 

                      pmn = H, S or V Value of the pixel 

2. Histogram of Template Features  

In histogram of templates, predefined templates and formulas 

can be used for image enhancement. A template is a 

combination of three pixels. It represents relationship between 

the pixels [8]. The examples of the templates used are shown 

below in FIGURE. 7.  

 
FIGURE 7: Examples of templates 

Four formulas are used to compute the texture and gradient 

magnitude information. The texture information is computed 

by using equations (3) and (4). The gradient magnitude 

information is computed using equations (5) and (6). 

            
                       

                                                         
                 (3)                                                                                         
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    (6) 

 

Where: T (P) = Intensity of pixel P 

             H (P) = Magnitude of pixel P 

 
We then determine the histogram of the pixels that satisfy 

the templates for each of the formula. We then form a 

feature file by concatenating all the features obtained by the 

histogram of templates and the color moments. Then the 

feature file is saved to be provided as an input to the neural 

network toolbox.  

 

Artificial Neural Network Training 

The feature file created is given as input to the neural 

network toolbox for automatic detection of disease. ANN is 

chosen as a classifier because it is an effective classifier for 
many real time applications.  

 
FIGURE 8:  Architecture of Neural Network 

The ANN consists of three layers: input layer, hidden layer 
and the output layer. The two important steps in designing 

an accurate training model are the training process and the 

validation process. The dataset i.e. the feature file is divided 

into two parts. 

1. The training feature file which is used to train the 

neural network model. 

2. The testing feature file which is used to validate the 

accuracy of the trained neural network. 

Before the dataset is fed to the neural network, it is 

necessary to decide the type of the network, the training 

method, the number of neurons in the hidden layer and select 
other optimal parameters to efficiently train the neural 

network. We use the feed-forward back propagation neural 

network.  

Grading 

To measure the severity of the disease, grading is assigned 

based on the affected pixel area [9]. Depending on the 

percentage of the diseased area, the grades are assigned. This 

is calculated using the equation (7). 

                         
  

  
                     (7) 

Where: AN = No. of affected leaf pixels 

             AM = Total no. of leaf pixels. 

 

 

IV. EXPERIMENTAL RESULTS 

The results at various stages are as described below. Firstly, 

the dataset folder is created which consists of various images 
required for testing. A query image is selected for testing, 

which is as shown in FIGURE 9. Later the query image is 

resized into a fixed pre-set dimension. Then the resized image 

is transformed from RGB to gray image and HSV color space, 

as shown in FIGURE 10 and FIGURE 11 respectively. Finally 

the features are extracted from the gray and HSV image and 

the disease is classified and the result is displayed as shown in 

FIGURE 12.  

 

 
    FIGURE 9: Query Image             FIGURE 10: Gray Image    

 

 
FIGURE 11: HSV Image 

 

 
FIGURE 12: ANN Classification 

 

V. CONCLUSION 

The Banana plant disease detection system is developed using 

the Matlab application. The system developed involves images 

acquisition, pre-processing, feature extraction, feature file 

creation, wherein a set of features are selected and computed 

during the feature extraction phase which are used further for 

classification of the disease. Depending on the percentage of 
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the disease, grading was done and the control methods for 

the respective disease are displayed.  

     This automatic Banana plant disease recognition system 
can replace the manual method for recognizing the diseases 

and is going to be very helpful for the farmers or plant 

pathologists in determining the disease and its control 

measures, as it is more accurate than manual method. This 

approach will increase the production of crops. 
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