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Abstract— In agriculture research of automatic leaf disease
detection is essential research topic as it may prove benefits
in monitoring large fields of crops, and thus automatically
detect symptoms of disease as soon as they appear on plant
leaves. There are the main steps for disease detection of
Image  Acquisition, Image Preprocessing, Image
Segmentation, Feature Extraction and Statistical Analysis.
This proposed work is in first image filtering using median
filter and convert the RGB image to CIELAB color
component, in second step image segmented using the k-
medoid technique, in next step masking green-pixels &
Remove of masked green pixels, after in next step calculate
the Texture features Statistics, in last this features passed in
neural network. The Neural Network classification performs
well and could successfully detect and classify the tested
disease.
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I. INTRODUCTION

India is a cultivated country. Sharecroppers (Farmers) have
huge range of diversity to select suitable crops. Research
work - develops the -advance computing environment to
identify the diseases using infected images of various leaves.
Images of leaves are taken from digital camera, smart phones
and processed using image growing, then the part of the leaf
sport has been used for the classifying purpose of the train
and test of disease. The technique evolved into the system is
both Image processing techniques and advance computing
techniques to identify disease from leaves.

A. Image Analysis Can Be useful For The Following
Purposes

1) To identify diseased leaf

2) To measure affected area by disease.

3) To find the boundaries of the affected area.
4) To find out the color of the affected area.
5) To determine size & shape of leaf.

6) To identify the Object correctly.

Etc. Disease management is a challenging task.
Generally diseases are seen on the leaves or stems of the
plant. Precise quantification of these visually experimental
diseases, pests, traits has not studied yet because of the
complexity of visual patterns. Hence there has been growing
demand for more specific and sophisticated image pattern
understanding.

B. Different Types Of Leaf Spot Diseases:

— Reddening
— Blakish

— Rusting

—  Fusarium

Il. IMAGE FEATURE

The feature is a function of one or more measurement which
specifies some quantifiable property of an object. It quantifies

some significant characteristics of the object. The features are

broadly classified in to two groups:

—  Low level features: These can be extracted directly from
the original image.

— High level features: These can be extracted from low
level features.

The image features are also classified as:

— General features: These are application independent
features like color, texture and shape.

— Domain specific features: These are calculated over
entire image or regular sub-area of an image.

The rest of the paper discusses on the extraction of
the color & texture feature.

Color: Color is one of the most widely used feature
in image re-trieval because of its robustness, effectiveness, &
computational simplicity. The color of the image is
represented through some color model. The commonly used
color models are RGB (red, green, blue), HSV (hue,
saturation, value) and Y, Cb, Cr (luminance and
chrominance) .hence for any color image the color contents
are characterized by 3-channels from some color model. The
color feature can be described by color histogram, color
correlogram, Color moment, color structure descriptor
scalable color descriptor.

The color moment has the lowest computational
complexity; hence it is suitable for image retrieval.

Texture: Texture is a very interesting image feature
that has been used for characterization of images, with
application in content-based image retrieval. There is no
single formal definition of texture. The major characteristic
of texture is the repetition of a pat-tern or patterns over a
region in an image. The elements of pat-terns are called
textons. The size, shape, color, and orientation of the textons
can vary over the region. The difference between two textures
can be in the degree of variation of the textons. It can also be
due to spatial statistical distribution of the textons in the
image. The texture cannot have the capability of finding
similar images but it can be combined with another visual
attribute like color to design effective retrieval methods. The
structure can be statistically represented by Fourier power
spectra, gray level co-occurrence metrics, shift-invariant
principal component analysis, fractal model, multi-resolution
filtering like Gabor and wavelet transform.
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IV. RELATED WORK

A. Image Processing Techniques for Detection of Leaf
Disease, Arti.Rathod (ISSN 2013)

The paper intends to give details about agriculture research
of automatic leaf disease detection is essential research
topic as it may prove benefits in monitoring large fields of
crops, and thus automatically detect symptoms of disease as
soon as they appear on plant leaves. The term disease is
usually used only for destruction of live plants. This paper
provides various methods used to study of leaf disease
detection using image processing.

B. Detection and Classification of Plant Leaf Diseases
Using Image processing Techniques: Savita N. Ghaiwat,
2016.

This paper present survey on different classification
techniques that can be used for plant leaf disease
classification. A classification technique deals with
classifying each pattern in one of the distinct classes. A
classification is a technique where leaf is classified based on
its different morphological features. There are so many
classification techniques such as k-Nearest Neighbor
Classifier, Probabilistic Neural Network, Genetic Algorithm,
Support Vector Machine, and Principal Component Analysis,
Artificial neural network, Fuzzy logic.

C. FEATURE EXTRACTION OF DISEASED LEAF
IMAGES, J.K.Patil And Raj Kumar (March 2012)

Image feature extraction is an important key in success of
Content Based Image Retrieval systems. The low level visual
features of an image can be extracted from color, texture &
shape of the image. These features can be used during
retrieval to compare query image and other images in the
database. This paper describes the method for extraction of
color & texture features of diseased leaves of maize. Color
features are extracted by computing first, second & third
order moments of HSV histogram of an image.

D. LEAF DISEASE DETECTION USING IMAGE
PROCESSING AND NEURAL NETWORK, Vatsal H. Shah
(June 2014)

In agriculture research of automatic leaf disease detection is
essential research topic as it may prove benefits in monitoring
large fields of crops, and thus automatically detect symptoms
of disease as soon as they appear on plant leaves. There are

the main steps for disease detection of Image Acquisition,
Image Preprocessing, Image Segmentation, Feature
Extraction and Statistical Analysis.

V. ALGORITHM

A. RGBto HSV

The RGB TO HSV works as follows:

1) Color vision can be processed using RGB color space or
HSV color space. RGB color space describes colors in
terms of the amount of red, green, and blue present. HSV
color space describes colors in terms of the Hue,
Saturation, and Value. In situations where color
description plays an integral role, the HSV color model
is often preferred over the RGB model. The HSV model
describes colors similarly to how the human eye tends to
perceive color. RGB defines color in terms of a
combination of primary colors, where as, HSV describes
color using more familiar comparisons such as color,
vibrancy and brightness. The basketball robot uses HSV
color space to process color vision.

2) The color camera, on the robot, uses the RGB model to
determine color. Once the camera has read these values,
they are converted to HSV values. The HSV values are
then used in the code to determine the location of a
specific object/color for which the robot is searching.
The pixels are individually checked to determine if they
match a predetermined color threshold. ,

3) The generic C-code for converting RGB color to HSV
color is given below.

I/l r,g,b values are from 0 to 1

/l'h =10,360], s =[0,1], v=[0,1]

/I if s == 0, then h = -1 (undefined) void RGBtoHSV( float r,

float g, float b, float *h, float *s, float *v ) float min, max,

delta; min = MIN(r, g, b); max = MAX(r, g, b); *v = max;

[/l v delta = max - min; if( max '=0) *s = delta / max;

Il s else

lr=g=b=0

/[s=0,vis

undefined *s = 0; *h = -1; return; if(r==max ) *h=(g-b)

/[ delta; else if(g==max) *h=2+ (b -r) /delta; else *h =4

+(r-g)/delta; *h *=60; if( *h  0) *h += 360; .

4) 4. The color camera, on the robot, uses the RGB model
to determine color. Once the camera has read these
values, they are converted to HSV values. The HSV
values are then used in the code to determine the location
of a specific object/color for which the robot is searching.
The pixels are individually checked to determine if they
match a predetermined color threshold.

B. Gray Scale Algorithm

—  Getthe red, green, and blue values of a pixel

—  Use fancy math to turn those numbers into a single gray
value

— Replace the original red, green, and blue values with the
new gray value
So, when you see a formula like this:

Gray = (Red + Green + Blue) / 3 Recognize that the actual

code to implement such an algorithm looks like:

For Each Pixel in Image

Red = Pixel.Red Green = Pixel.Green Blue = Pixel.Blue
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Gray = (Red + Green + Blue) / 3
Pixel.Red = Gray Pixel.Green = Gray Pixel.Blue = Gray

C. Thresholding Algorithm

1) Thresholding is the simplest segmentation method.

2) The pixels are partitioned depending on their intensity
value.

3) Global thresholding, using an appropriate threshold T:

4) Variable thresholding, if T can change over the image.
Local or regional thresholding, if T depends on a
neighborhood of (X, y). adaptive thresholding, if T is a
function of (x, y).

5) Compute new means (centroids) for the partitions
created in step 3.

6) Compute Euclidean distance of every tuple from the new
means (cluster centers) and fmd the outliers depending
on the following objective function: If Distance of the
tuple from the cluster meanjd then not an Qutlier.

7) Multiple thresholding:

a, if f(x,y)> Tz
g(x,¥y)=1< b, if Ty < f(x,y)
¢, iff(xy)<T

D. Histogram Algorithm

1) An image histogram refers to the probability mass
function of the image intensities.

This is extended for color images to capture the joint

probabilities of the intensities of the three color channels.

More formally, the color histogram is defined by,

a, if flx,y)> Tz
glx, y)= { b,
c,

if Ty < f(x,y)

’ if f(xr y} E Tl
2) Where A, B and C represent the three color channels
(R,G,Bor H,S,V) and N is the number of pixels in the
image. Computationally, the color histogram is formed
by discretizing the colors within an image and counting
the number of pixels of each color. Since the typical
computer represents color images with up to 224 colors,
this process generally requires substantial quantization of
the color space. The main issues regarding the use of
color histograms for indexing involve the choice of color
space and quantization of the color space. When a
perceptually uniform color space is chosen uniform

quantization may be appropriate.

VI. APPLICATIONS

A. Mostly used for farmer

Now a days, farmers are facing many agriculture related
problem. The production from the agriculture field decreases
due to the environmental change and the increment of level
of pest insect. Now using this technology reduces human
efforts.

B. Research lab of agriculture field

This system proposed the insect count and recognize the area
of infected part of the plant leaves through image processing
and inform the farmer through message about the crop health
condition.

C. To detect diseased leaf

The production from the agriculture field decreases due to the
environmental change and the increase in the of level of pest
insect. Earlier there was need of human inspectors who used
adhesive trap and visited fields for inspecting the pest insect
and plant condition. Using the camera continuous monitoring
on agriculture with help of image processing can be done.

VIl. RESULT

VIIl. CONCLUSION

The proposed system here is an efficient and simple algorithm
to detect the disease on leaf in the early stage. Since the
fertilizer are identified at eary stage, the system also helps in
less use of fertilizer
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