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ABSTRACT 

The disease identification on the plant by the old method of 

checking and observing diseases in plants is through only 

visualization which is not so suitable in detecting the diseases 

associated with plants. The leaf shows the symptoms by 

changing their color, showing the spots on the leaf like yellow 

spots or Black spots or chocolate brown spots. Some leaves 

are having mildew such as Powdery Mildew, Downey 

Mildew. This identification of the disease is done by manual 

observation and pathogen detection which is more time 

consuming and somehow costly with a lower accuracy. So 

there is a better option which is fast and accurate detection by 

using image processing techniques which can be more reliable 

than some other old traditional techniques. The symptoms can 

be observed on the parts of the plants in the parts like it’s fruit 

or leaf or stems or lesions. The aim is to identify and classify 

the disease accurately from the leaf images. The steps 

required in the process are Image Pre- processing, 

Segmentation, Feature Extraction and Identification. The 

disease considered are bacterial, viral fungal or disease by 

insects and by weather. Here, we are going to detect the 

disease of plant leaf. For identification of disease features of 

Leaf such as their axis including major axis, minor axis etc. 

are extracted from leaf and by different classification 

techniques, we can diagnosis the disease.  

Keywords: MATLAB, Leaf Disease, Disease Detection, 

Image processing 

 

INTRODUCTION 

In this modern age a new concept of smart farming has been 

introduced where the field conditions are controlled and 

monitored using the self-operating systems instead of using 

the traditional methods such as different image processing 

techniques. By using these techniques information about the 

Disease occurrence could be quickly and accurately provided 

to the farmers, researchers and experts. This in turn reduces 

the monitoring of large field by human being as this may be 

less accurate and more time consuming. In Disease 

recognition from image the steps are to extract the 

characteristic feature of the diseased region. The features may 

vary according to the Disease of plant Leaf. The features that 

are extracted from the image are color, shape, position, edges, 

texture and the regions. Identification of the diseases is very 

important in any field to preventing the losses. For sustainable 

agriculture health monitoring and disease detection on plant is 

very critical. The studies of the leaf diseases mean the studies 

of visually observable patterns seen on the leaf. Leaf Disease 

detection requires huge amount of work, knowledge in the 

plant diseases, and also require the more processing time. 

Now a day’s in all fields technology plays vital role but till 

today we are using some old methodologies in agriculture. If 

disease is wrongly detected it will leads to a loss of yield, 

time, production and money. For identification of diseases we 

can use Image Processing techniques for more accuracy, less 

time requirement and better performance.[1-25] 

 

LITERATURE REVIEW 

Here, some papers review are describing to detecting leaf 

disease using different techniques as illustrated and discussed 

under. The approach discussed by authors was only for apple 

fruit it cannot be extended to other fruits or plants. They 

proposed approach [2-4] that is combination of three steps 

such as image segmentation, feature extraction and 

classification. For the image segmentation, they used K-mean 

clustering technique. Authors developed [5] genetic algorithm 

based on system whose disease detection efficiency is about 

93%. Cotton leaves were used for experimentation. They 

proposed an algorithm for Disease spot segmentation using K 

mean image processing and support vector machine. 

Authors [7] introduced fuzzy curves and fuzzy surfaces in the 

paper. The features which are extracted from fuzzy selection 

approach are used for diagnosing and identifying diseases, it 

removes the dependent features of image so as to reduce the 

number of features for classification.  

As per authors[9] the artificial neural network (ANN) 

technique is used for training the image database and 

classified their performance to the respective Disease 

categories, which may be viral , bacterial, fungal or other 

plant Leaf Disease. The experimental results express the type 

of disease can be affected in the fruit and leaf. 

This paper [15] has two techniques for feature extraction and 

comparison of two techniques. Otsu Threshold: Otsu- 

threshold creates Binary image from Gray level by turning all 

pixels below some threshold to zero and all pixels about that 

threshold to one. Using K-means clustering segmented 

Disease portion is obtained.  
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METHODOLOGY 

 

Figure 1. Flow Diagram 

 

Digital camera image: 

In this process, we obtain the Leaf images. The RGB color 

digital images are clicked by using a digital camera. The 

digitized images are of equal size each. It consists of diseases. 

Images are saved and stored. Here, in this algorithm we are 

taking ten different leaves having different diseases. 

 

Image Pre-Processing and Segmentation: 

This is the main task in which pre-processing and 

segmentation of the image is done before the image is used for 

the next process. The main aim of this procedure is to obtain 

the Binary image with noise free. 

Image pre-processing: this method is also known as image 

restoring. It enhances the feature of image. It is done to 

convert the image in appropriate form for testing. This method 

is also used to separate the foreground and background image. 

Image pre-processing includes many processes:- 

1. Filter image: 

  By using any filter such as high pass filter, low pass filter 

and/or median filter. 

2. Crop image: 

  This is done to make the image more clean and free from 

unwanted big background. 

3. Resize image:  

  This task is for resizing the images that it can be fit easily 

100% on the screen. 

Converting RGB Image to HSI: 

H stands for Hue, S for Saturation and I for Intensity. 

Steps to be followed: 

1. Read a RGB image 

2. Represent the RGB image in the range[0 1] 

3. Find HSI components 

 𝜃 = cos−1 {
1

2
[(𝑅−𝐺)+(𝑅−𝐵)]

(𝑅−𝐺)2+(𝑅−𝐵)(𝐺−𝐵)
1

2⁄
}              

 𝐻(𝐻𝑢𝑒) =  {
    𝜃                   𝑖𝑓 𝐵 <= 𝐺

360 − 𝜃       𝑖𝑓 𝐵 > 𝐺
                         

 𝑆(𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛) = 1 −
3

(𝑅+𝐺+𝐵)
[𝑚𝑖𝑛(𝑅, 𝐺, 𝐵)]       

 𝐼(𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦) =
1

3
(𝑅 + 𝐺 + 𝐵)    

HSI = RGB2HSI (RGB) converts an RGB image to HSI. The 

input image is assumed to be of size M-by-N-by-3, where the 

third dimension accounts for three image planes: red, green, 

and blue, in that order. If all RGB component images are 

equal, the HSI conversion is undefined. The input image can 

be of class double (with values in the range [0, 1]). 

 

Image segmentation: segmentation is the method by which 

we divide Leaf into the parts for further studies. The 

subdivision can be continued until we get the desired result. 

When we reassemble the segmented parts we should get the 

original image. In this methodology after threshold the image, 

the gray-scale image is then converted to Black and white 

image. On the Binary images we perform the Morphological 

operations which includes erosion (shrink the image), dilation 

(expand the image), opening and closing. In this algorithm the 

Morphological opening and Morphological closing operations 

are done. 

 

Morphological opening: 

It is simply defined as erosion followed by dilation. It 

removes some of foreground (white) pixels from the edges of 

the foreground pixels. 

The mathematical function of opening is 

I ᴏ P = (I-P) + P                                                                   

Where, I = Original Image 

P = Structuring element 

 

Number Percentage of Disease Type of Disease 

1.  <25% Slight Disease 

2.  25.1% to 49.9% Moderate Disease 

3.  >50% Heavy Disease 
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Morphological closing: 

Closing is just opposite to opening. It is simply defined as 

dilation followed by the erosion. Closing enlarges the 

boundaries of the foreground (white) pixels in the image and 

it shrinks and fills the holes in background region. 

The mathematical function of closing is 

I•P = (I+P) - P 

Where, I = Original Image 

             P = Structuring element 

 

K mean segmentation: 

Color Image Segmentation is done by using K Means 

clustering for segmentation in which there are Three different 

clusters appears on the screen and one has to choose the 

cluster number which is having the area of  Disease means to 

choose the cluster having the ROI (Region Of Interest). As an 

input there is a Leaf image on which threshold process is 

performed to mask green pixels and to get the part which has 

Disease. Using K-means clustering segmented Disease portion 

is obtained. In this process first convert Image from RGB 

Color Space to L*a*b* Color Space, The L*a*b* space 

consists of a luminosity layer 'L*', chromaticity-layer 'a*' and 

'b*'. All of the color information is in the 'a*' and 'b*' layers 

then Apply the color form. Classify the colors in a*b* color 

space using K means clustering. Since the image has 3 colors 

create 3 clusters for K mean segmentation. 

 

Feature extraction: 

Its main purpose is to take the extracted feature, for the 

meaning of image. It includes color, shape, edge, region and 

texture. Texture is the most important feature as per the 

researcher, targeting plant Leaf structure. Shape is the visual 

feature which is classified as Boundary based or Region based 

representation. Color tells us about brightness and intensity, 

its degree of purity. Region is considered as which part of an 

image is affected like here the ROI (Region of interest) is the 

defected part of Leaf which is not containing the green pixels 

and contains brown, yellow, Black or red shaded pixels. Also 

the edge detection is very important in this methodology to 

differentiate the Disease part and the normal part of the Leaf. 

The edge detection is done by many kind of values as sobel, 

canny, prewitt, Roberts and log. Here, in this algorithm we 

use the sobel and done the Binary gradient mask and Dilated 

gradient mask. 

Disease detection:  

In this process the Disease of Leaf is detected and also we can 

classify Disease by it's Percentage in slight Disease, moderate 

Disease and heavy Disease.  

Also one can identify the Percentage of Disease area by 

following equation: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒 =
Area of disease detected in image

Area of the leaf image
× 100  

TEST RESULT AND DISCUSSION 

The money-plant Leaf is taken as shown in next figure. 

 

Figure 2. Money-plant Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

 

Figure 3. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 
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Figure 4. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

 

Figure 5. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

 

Figure 6. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

 

Figure 7. Black and white image 

The Leaf image is then converted to feature extracted image, 

as shown in next figure: 
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Figure 8. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 9. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 10. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

 

Figure 11. Morphological opening 

 

The next figure shows Morphological closing performed on 

the image. 
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Figure 12. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown 

under. 

 

Figure 13. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure. 

 

Figure 14. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 15. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The Bodhi Leaf is taken as shown in next figure. 

 

 

Figure 16. Bodhi Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  
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Figure 17. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 18. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 19. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 20. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

 

Figure 21. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 22. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

 

Figure 23. Binary gradient mask image 

Here the next image represents the dilated gradient mask. 

 

Figure 24. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 25. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 26. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

 

Figure 27. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure. 

 

 

Figure 28. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 29. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The frangipani Leaf is taken as shown in next figure. 

 

 

Figure 30. Frangipani Leaf 
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The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

 

Figure 31. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

 

 

Figure 32. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 33. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image as 

shown in next figure: 

 

Figure 34. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 35. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

 

Figure 36. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 37. Binary gradient mask image 

Here the next image represents the dilated gradient mask. 

 

Figure 38. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

 

Figure 39. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 40. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure. 

 

Figure 41. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure. 

 

 

Figure 42. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 43. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The banyan Leaf is taken as shown in next figure. 

 

Figure 44. Banyan Leaf 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 10 (2018) pp. 7724- 

© Research India Publications.  http://www.ripublication.com 

7736 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

Figure 45. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

 

Figure 46. Three clusters of Leaf  

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 47. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 48. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 49. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 50. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

 

Figure 51. Binary gradient mask image 

Here the next image represents the dilated gradient mask. 

 

Figure 52. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 53. Morphological opening 

 

The next figure shows Morphological closing performed on 

the image. 
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Figure 54. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

Figure 55. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure. 

 

Figure 56.  Percentage of Disease 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

Figure 57. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The sun-flower Leaf is taken as shown in next figure. 

 

Figure 58. Sun-flower Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

Figure 59. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 
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of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 60. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 61. Select cluster number containing region of interest  

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 62. Gray scale image 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 63. Black and white image 

 

The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 64. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 
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Figure 65. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

 

Figure 66. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

 

 

Figure 67. Morphological opening 

 

The next figure shows Morphological closing performed on 

the image. 

 

 

Figure 68. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 
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Figure 69. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure. 

 

 

 

Figure  70. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

 

Figure 71. Disease detection and type of Disease  

(slight Disease or moderate Disease or heavy Disease) 

 

The pipal Leaf is taken as shown in next figure. 

 

 

Figure  72. Pipal Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

 

 

Figure  73. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 
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Figure 74. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

 

 

Figure 75. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

 

Figure 76. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

 

Figure 77. Black and white image 

 

The Leaf image is then converted to feature extracted image, 

as shown in next figure: 
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Figure 78. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

 

Figure 79. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 80. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 81. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 82 Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

 

Figure 83. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure 

 

 

Figure 84.  Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 85. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The bur-flower Leaf is taken as shown in next figure. 

 

Figure  86. Bur-flower Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  
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Figure  87. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 88. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 89. Select cluster number containing region of interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 90. Gray scale image 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 91. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 92. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 93. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 94. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 95. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 96. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

 

Figure 97. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure 

 

 

Figure 98. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 99. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The Marjoram Leaf is taken as shown in next figure. 

 

Figure  100. Marjoram Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  
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Figure  101. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 102. Three clusters of Leaf 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 103. Select cluster number containing region of 

interest  

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 104. Gray scale image 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 105. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 106. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 107. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 108. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 109. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 110. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure. 

 

Figure 111. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure 

 

 

Figure 112. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 113. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The basil Leaf is taken as shown in next figure. 

 

 

 

Figure  114.Basil Leaf 
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The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure.  

 

Figure   115. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 116. Three clusters of Leaf  

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 117. Select cluster number containing region of 

interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 118. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 119. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 120. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 121. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 122. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 123. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 124. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

Figure 125. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure 

 

 

Figure 126. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 127. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

The periwinkle Leaf is taken as shown in next figure. 

 

 

Figure  128. Periwinkle Leaf 

 

The Leaf is then segmented and adjusted by functions and 

presented as contrast enhanced image as shown in next figure 
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Figure  129. Leaf with contrast enhanced 

 

Next we use the K mean clustering technique in this 

algorithm. By this technique we get the colored segmentation 

of the image in different clusters among which we have to 

choose one as shown in figure. 

 

Figure 130. Three clusters of Leaf  

 

Then one has to choose the cluster number containing the ROI 

among 1, 2, 3 as shown in figure. 

 

Figure 131. Select cluster number containing region of 

interest  

 

The Leaf image is then converted to the Gray scale image, as 

shown in next figure: 

 

Figure 132. Gray scale image 

 

The Leaf image is then converted to the Black and white 

image, as shown in next figure: 

 

Figure 133. Black and white image 
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The Leaf image is then converted to feature extracted image, 

as shown in next figure: 

 

Figure 134. Disease extracted image 

 

Then the different gradient masks first Binary gradient mask 

and then the dilated gradient mask is used to study the image 

more comfortably. 

Here the next image represents the Binary gradient mask. 

 

Figure 135. Binary gradient mask image 

 

Here the next image represents the dilated gradient mask. 

 

Figure 136. Dilated gradient mask 

 

Then the Morphological functions are used first erosion 

followed by dilation and then reverse to that dilation followed 

by erosion. 

The next figure shows Morphological opening performed on 

the image. 

 

Figure 137. Morphological opening 
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The next figure shows Morphological closing performed on 

the image. 

 

Figure 138. Morphological closing 

 

At last the Disease is extracted and shown with the different 

color as shown in below figure. The green edge shows the 

boundary and the red edge shows high Disease as shown in 

next figure 

 

Figure 139. Disease detection shown in colored region 

 

The Percentage area of Disease is displayed in command 

window as shown in next figure 

 

 

Figure 140. Percentage of Disease  

 

By calculating the Percentage of Disease among Three 

categories slight Disease, moderate Disease and heavy 

Disease the help dialog box shows as in next figure. 

 

 

Figure 141. Disease detection and type of Disease (slight 

Disease or moderate Disease or heavy Disease) 

 

CONCLUSION 

From design and implementation of above technique of image 

processing for detecting the diseases of plant leaves we can 

conclude that instead of any old method of seeing or 

observing any plant Leaf which is not good because it is the 

less accurate technique and very time consuming we prefer 

the digital image processing technique so that we can get 

comparatively very less time consuming and more accurate. 

In this paper the algorithm can detect the Leaf Disease 

accurately and faster by using K-nearest neighboring 

segmentation method. The different neural networks like 

ANN and PNN, SUPPORT VECTOR MACHINE and can be 

used for detection and classification of  Leaf diseases. 

 

FUTURE SCOPE 

Using new Different technologies and methods, we can make 

more faster and efficient application for user. The system 

presented in this project was able to perform accurately. In 

order to make it more simple there should be use of the 

GUI(Graphical User Interface). In future we can make android 

application by using this algorithm and improve them by other 

classifiers and proposed algorithm. 

Limitation of existing work: 

• More optimization is needed for accuracy of the result. 

• We require prior information for segmentation. 
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•we need to have more dataset to reach the more accuracy and 

to get faster result. 

To overcome these limitations we have a new methodology 

for automatic detection as well as classification of plant Leaf 

diseases using image segmentation has been proposed.  

The advantages of proposed algorithm are as described under. 

In existing methods it requires user input to select the best 

segmentation which includes the ROI of input image while 

proposed algorithm method is fully automatic. 

The accuracy of detecting the Disease is enhanced with 

proposed algorithm compare to the method used in this 

algorithm. 
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