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1. INTRODUCTION 

The large number of existing plant species in the world makes human identification of them tedious and time 

consuming, particularly for non-expert stakeholders such as land managers, foresters, agronomists, amateur 

gardeners, etc. Hence, an automatic plant identification tool should speed up the plant species identification task. 

This identification tool may be useful even for experienced botanists. Plant identification is based on the 

observation of its organs, i.e. buds, leaves, fruits, stems, etc. In this paper, we focus on the shape of the leaf and on 

shape based approaches for leaf recognition. To describe the shape of a leaf, one can develop a specific approach or 

adapt a generic shape retrieval method to the particular case of leaves. 

 

This paper summarizes the participation of the ReVeS project to the Image CLEF 2012 Plant Identification task. 

Aiming to develop a system for tree leaf identification on mobile devices, our method is designed to cope with the 

challenges of complex natural images and to enable a didactic interaction with the user. The approach relies on a 

two-step model-driven segmentation and on the evaluation of high-level characteristics that make a semantic 

interpretation possible, as well as more generic shape features. All these descriptors are combined in a random 

forest classification algorithm, and their significance evaluated. Our team ranks 4th overall, 3rd on natural images, 

which constitutes a very satisfying performance with respect to the project’s objectives. 

 

The ability to recognize a plant species and to understand its specificities has now become a task accessible mostly 

to specialists. Most flora books promise an arduous time to the willing neophyte, who does not possess the 

compulsory theoretical background. Mobile systems however offer the opportunity to introduce such knowledge in 

an interactive way, at the level of the user. Mobile guides for plant species identification have already seen light 

AB ST R ACT  

In this process, we propose with the aid of imaging technology the plant disease detection systems automatically detect the symptoms that appear on 

the leaves and stem of a plant and helps in cultivating healthy plants in a farm. These systems monitor the plant such as leaves and stem and any 

variation observed from its characteristic features, variation will be automatically identified and also will be informed to the user. This paper provides 

an evaluative study on the existing disease detection systems in plants. The studies of plant diseases refer to studying the visually observable patterns 
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diseases. It requires continuous monitoring and found less useful on large farms. Also, the farmers are unaware of non -native diseases. 
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with great success on white background images. The goal of the ReVeS project is to build a system to help users to 

recognize a tree in a natural environment, from the photograph of a leaf, in an educational and interactive way. 

 

Retrieving the leaf contour is the first and crucial step for the understanding of the image. It is a really challenging 

issue in unsupervised, complex, natural images [21, 20] where it is necessary to incorporate as much knowledge as 

possible to ease the task. Including prior knowledge on the expected s hap e of the object we look for is a good way 

to reduce the risk of mistakes. But in the context of a mobile application, it would be regrettable not to take 

advantage of a human user to guide an automatic process that would otherwise be very prone to erratic behavior. 

In potentially imperfect images, and with the idea of approximating the shape of the leaf, color seems to be the most 

relevant information to rely on. A valid a priori color model for all leaves is impossible given the variety induced by 

season, species and lighting, but to extract a color model from every image, we first need to have a rough idea of the 

leaf’s location. What is quite easily solvable on white background image where a simple thresholding the grey-level 

image is enough to locate the leaf, becomes much more complicated with natural images.  

 

This is where we require the assistance of the user to draw a region inside the leaf, region that has to contain at least 

three components in the case of a compound leaf. We also rotated and cropped some photographs so that they 

clearly contain only one leaf of interest, with its apex pointing approximately to the top of the image, which 

corresponds to our frame of work for a mobile application. This is the only human intervention in the recognition 

process, and it is performed for photograph images only. 

 

2. LITERATURE REVIEW 

Various  techniques  of  image  processing  and  pattern recognition  have  been  developed  for  detection  of  

diseases occurring on plant leaves, stems, lesion etc. by the researchers. The  sooner disease appears on the leaf it 

should be  detected, identified  and  corresponding  measures  should  be  taken  to avoid  loss. Hence a  fast,  

accurate  and  less  expensive  system should  be  developed.  The  researchers  have  adopted  various methods for 

detection and identification of disease accurately.  

 

One  such  system  uses  thresholding  and  back  propagation network.  Input  is  grape  leaf  image  on  which  

thresholding  is performed  to  mask  green  pixels.  Using  K-means  clustering segmented disease portion is  

obtained. Then  ANN is used for classification [1].The other method uses PCA and ANN.PCA is used  to reduce  

the dimensions of the  feature  data. to  reduce the  no.  of  neurons  in  input  layer  and  to  increase  speed  of  

NN[2].Sometimes threshold  cannot  be fixed and object in the spot  image  cannot  be  located.  Hence  authors  

proposed LTSRG-algorithm for segmentation of image [3].  

 

In cucumber leaf  disease  diagnosis,  spectrum  based  algorithms  are  used [4].In the classification of rubber tree 

disease a  device  called spectrometer  is  used  that  measures  the  light  intensity  in electromagnetic spectrum. For 

the analysis SPSS is used [5].In citrus canker disease detection uses three level system. Global descriptor detects 
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diseased lesion.  To  identify  disease  from similar  disease  based  regions  zone  based  local  descriptor  is used  In  

last  stage  two  level  hierarchical  detection  structure identifies  canker  lesion  [6].  For  identification  of  disease 

on plant .  

  

3. PROPOSED SYSTEM 

In the process of tree identification from pictures of leaves in a natural background, retrieving an accurate contour 

is a challenging and crucial issue. In this process, we introduce a method designed to deal with the obstacles raised 

by such complex images, for simple and lobed tree leaves.  

 

A first segmentation step based on a light polygonal leaf model is first performed, by using the algorithms like 

k-means clustering and then thresholding. Combining global shape descriptors we extract the features like GLCM 

features, the leaves are then classified by using the algorithm KNN classifier. 

 

Nowadays, many segmentation methods exist and according to the specific use, it is difficult to choose between 

such methods. Moreover, optimizing their parameters is often a real challenge. To obtain better results, some 

authors proposed to add pre-processing steps to the segmentation workflow.  

 

In this context, Weber et al. proposed various works such as, highlighting a segmentation technique based on 

quasi-flat zones. The novelty lies in the use of morphological tools, guided by the user, which apply the 

segmentation process on a pre-processed image (i.e. an over-segmentation of the image in quasi-flat zones). 

 

4. RESEARCH METHOD 

 

  

Fig:1 Architecture Diagram 

Input Image 
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Segmentation 

Feature extraction 

Classification 
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Fig: 2 Flow Diagrams 

 

5. MODULES DESCRIPTION 

Input Image: 

The basic MATLAB data structure is the array, an ordered set of real or complex elements. An array is naturally 

suited to the representation of images, real-valued, ordered sets of color or intensity data. (An array is suited for 

complex-valued images.) 

 

In the MATLAB workspace, most images are represented as two-dimensional arrays (matrices), in which each 

element of the matrix corresponds to a single pixel in the displayed image. For example, an image composed of 200 

rows and 300 columns of different colored dots stored as a 200-by-300 matrix. Some images, such as RGB, require 

a three-dimensional array, where the first plane in the third dimension represents the red pixel intensities, the 

second plane represents the green pixel intensities, and the third plane represents the blue pixel intensities. 

 

 

Fig: 3 Input Image 
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5.1 Image Noise Removal 

1. Noise reduction is the process of removing noise from an image. 

2. All recording devices, both analog and digital, have traits that make them susceptible to noise. Noise can be 

random or white noise with no coherence, or coherent noise introduced by the device's mechanism or 

processing algorithms. 

3. In electronic recording devices, a major form of noise is hiss caused by random electrons that, heavily 

influenced by heat, stray from their designated path. These stray electrons influence the voltage of the 

output signal and thus create detectable noise. 

 

 

Fig: 4 resize image 

 

Fig: 5 filter image 

  

 

Fig: 6 cluster image 
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Fig: 7 image labeled by cluster index 

 

Fig: 8 segmented image 1 

 

Fig: 9 segmented image 2 

 

 

Fig: 10 feature extraction 
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5.2 Segmentation (Masking & Threshold based segmentation): 

The segmentation process is carried out in two phases, (i) The masking process and (ii) threshold based 

segmentation. (i)Masking of green pixels Masking of pixels means the pixel value in an image set to zero or some 

other value. Since the green color indicates the healthy region of the plant leaves, to find the diseased portion it is 

better to avoid green region to increase the speed of processing. When the intensity of the green pixels is greater 

than the predefined value, then all those values set to zero. After masking, pixels with zeros values are discarded. In 

masking process diseased portion of the leaf is identified using the H and S plane values and a value of “1” is 

allocated to the particular portion. Rest of the regions a value of “0” is given. As a result a binary image containing 

only ones and zeros is obtained. Thus the diseased area of the leaves can be extracted out. (ii)Threshold based 

Segmentation Similarity based segmentation is adopted to segment the input images on the basis of similarity in the 

intensity or gray levels in an image. This type of threshold based method is simple but very powerful approach for 

segmenting images based on an image space region. This method was usually used for light objects in a dark back 

ground or dark objects in a light background. Threshold based algorithm will choose a proper threshold value T to 

divide image’s pixels into several classes and separate objects from the background. A binary image simply means 

an image contains only values of zeros and ones. Then the binary image is multiplied with the original RGB color 

image. In this way, the infected portion of the leaf is extracted. In this work the leaf mask and the damaged area 

mask thus generated are taken for the further analysis. The Damaged Area Mask was multiplied with the resized 

RGB image obtained after the pre-processing step. Since the mask contains only 1’s and 0’s and in the mask the 

diseased portion of the leaves are having the value of 1’s. When this image is multiplied with the RGB image, only 

the diseased portions will come out as a result of multiplication.  

 

6. CLASSIFICATION 

1. In pattern recognition, the k-nearest neighbors algorithm (k-NN) is a non-parametric method used for 

classification and regression. In both cases, the input consists of the k closest training examples in the 

feature space. The output depends on whether k-NN is used for classification or regression: 

2. In k-NN classification, the output is a class membership. An object is classified by a majority vote of its 

neighbors, with the object being assigned to the class most common among its k nearest neighbors (k is a 

positive integer, typically small). If k = 1, then the object is simply assigned to the class of that single 

nearest neighbor. 

3. In k-NN regression, the output is the property value for the object. This value is the average of the values of 

its k nearest neighbors. 

 

7. CONCLUSION 

The main approach of this system is to recognize the diseases on different plant in agriculture environment where 

Speed and accuracy are the main characteristics of disease detection. Hence, the extension of this work will focus 

on developing the advanced algorithms for fast and accurate diseases detection of leaves.  
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After reviewing all above mentioned techniques and methods we can conclude that there are number of ways by 

which we can detect disease of plants. Each has some advantages as well as limitations. Therefore, there is scope of 

improvement in the existing research. Image processing is a technique which helps to improve all existing research 

and which gives fast and accurate result of plant diseases. 
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