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Vegetable disease detection using k-means clustering and svm







ABSTRACT

India is the cultivating country and our country is the biggest maker in agricultural products. So, we have to classify and exchange our agricultural products. Manual arranging is tedious and it requires works. The automatic grading system requires less time for grading of the agricultural products. Image processing technique is helpful in examination and evaluating the products. In this paper we proposed a vegetable disease detection system for recognizing diseased vegetables. Here we utilize the Image processing system for reviewing the vegetables. Vegetables are recognized dependent on their features. The features are color, shape, size, texture. We extract these features utilizing algorithms to distinguish the vegetables. We develop a recognition system for 2D input images. The main aim of this work is detecting infected vegetable based on features with K-means clustering algorithm. Algorithm includes three main steps namely enhancement, segmentation and classification. Vegetable samples are collected as images from high resolution camera and data acquisition is carried out for database preparation. The image segmentation process is based on pixel of the image and is applied to get the segmented and infected vegetables using K-Means Clustering algorithm. The image classification is based on Support Vector Machine (SVM) which perform supervised leaning for classification.






CHAPTER-1
INTRODUCTION
Image processing role is inevitable in computer vision and Medical field. It has immense applications in agriculture also. An improved FCM segmentation based on modified membership function was found to be effective for the extraction of ROI in cotton disease leaf images. The cluster number and fuzzy index were determined from the cluster validity functions [1]. The improved super pixel based segmentation algorithm based on Non-symmetry and Antipacking Model with Squares (NAMS) was proposed for the color segmentation on disease leaf for the extraction of lesion regions. The efficient segmentation results were produced with good edge preservation [2]. In [3], ROI extraction and disease classification were performed by using K-means clustering and back propagation neural network. The feature extraction was performed by Gray Level Co-occurrence Matrix (GLCM), the precision of the trained neural network was 93%. The segmentation on leaf images was performed by thresholding and K-means clustering and has a good impact on the identification of diseases [4]. The K-means clustering and Sobel edge detection were coupled for the efficient segmentation on leaf images. The hybrid technique yields efficient results than classical methods [5]. The leaf images were preprocessed by non-local median filter and segmentation was done by double line clustering algorithm, for the classification of diseases neural network was employed [6]. A detailed review has been performed on the soft computing techniques for the plant leaf disease classification [7]. The K-means clustering and neural network were coupled together for the automatic leaf disease detection [8]. The SVM classifier based on the texture features was proposed for the detection of affected regions in leaves for disease recognition [9]. The feature extraction was performed by Gabor wavelet and the artificial neural network was used for the classification of leaf disease [10]. The leaf disease was analyzed by classical thresholding and triangle thres holding techniques and median filter with thresholding were used for the detection of disease spot detection in leaves [11]. A detailed analysis has been performed on leaf disease detection and stresses the importance of hybrid algorithms based on soft computing for efficient ROI extraction and classification [12]. This work proposes K means clustering for the segmentation and Support Vector Machine for the classification of leaf diseases. Section II describes the algorithms used and section III depicts the results, and finally, conclusion is drawn in section IV.
Based  on  some  research,  by  2100  earth’s  estimated population  is  11.2  billion,  and  with  this  day  to  day  growing issue, there is an argent need to expand the production of food. As  there  is  there  very  few  number  of  cultivated  lands  left,  to feed  the  whole  world  we  have  to  produce  food  beyond  our limit.  It  is  also  observed  that  crops,  of  worth  several  billion dollars are losses annually due to corps diseases. But the main problem is production of food slows down by the  influence of diseases.   At   this   moment   it   will   be   a   necessary   step   to minimize   the   loss   and   to   secure   the   corps   by   using technological  support.  In  most  cases  pests  and  diseases  are found on the leaves or branches of the plant.TABLE I.The  Total  loss  of  crop  according  to  Food  and  Agriculture Organization of the United NationsBecause of the compilation of visual patterns, enough study is not done on theseoptically observed diseases, and for that,  the  demand  for  moreprecise  and  sophisticated  image pattern discerning is increasing continuously. By  using image processing  techniques,  an  image  can  be  defined  over  two dimensions  (feasibly  more),  using  that  more  precise  image pattern  can  be  found,  which  plays  an  important role  in  crops cultivation.  There  are  a  number  of  popular  digital  image processing   techniques   are   available   like   Hidden   Markov models,   Image   restoration,   Anisotropic   diffusion, Image editing,    Linear    Filtering,    Partial    differential    equations, Independent    Component    analysis,    Pixilation,    Principal Components Analysis, Wavelets, Self-organizing.Classification     of     crop     diseases     using     image processing was researched by Ying[15].Ying said, “ Leaves with  marks  must  be  carefully  examined  in  order  to  carry  out intelligent diagnosis on the basis of image processing”.Important methods of image processing :
•Image  clipping:  Based  on  marks  ,  Classification  of leaves.
•Thresholding:     Image     segmentation     into     spot background.
•Noise  reduction:  Noises  are  wiped  out  by  medium filter.
By  experts,  two  different  methods  for  the  diagnosing  of  plant diseases were put forward:
1.Graphical representation
2.Step by step descriptive methodsFor  the  grading  process  of  flue-cured  tobacco  leaves image   feature   extraction   is   useful.   In   machine   vision techniques[16], automated investigation of flue-cured tobacco leaves  was  mentioned.The above  mentioned techniques  were used to solve the problems of feature extraction.
Crop diseases  
The  classification  and  recognition  of  crop  diseases  are  of  the  major  technical  and  economical  importance  in the  agricultural Industry.  To  automate  these  activities,  like  texture,  color  and  shape,  disease  recognition  system  is feasible. Imageswere acquiredunder laboratory condition using digitalcamera. Three major diseases commonly found are   Rice   blast   (Magnaporthe   grisea),   Rice   sheath   blight   (Rhizoctonia   solani)   and   Brown   spot   (Cochiobolus miyabeanus)  were  selected  for  this  research. The  management  of  plants  requires  closemonitoring  especially  for  the management  of  disease  that  can  affect  production  significantly  and  subsequently  the  postharvest  life.  The  naked  eye observation of experts is the  main approach adopted in practice for detection of plant diseases.However this requires continuous monitoring of experts which might be prohibitively expensive in large farms.Automatic detection of plant diseases is an essential research topic as it may prove benefits in monitoring large fields of crops and thus automatically detect  the  symptoms  of  diseases  as  soon  as  they  appear  on  plant  leaves.  Therefore  looking  for  fast,  automatic,  less expensive and accurate method to detect disease by calculating leaf area through pixel number statistics.The  leaf  area monitoring  is  an  important  tool  in  studying  physiological  features  related  to  the  plant  growth, photosynthetic & transpiration process. Also being helpful parameter in evaluating, damage caused by leaf diseases and pastes, to find out water and environmental stress, need of fertilization, for effective management and treatment.This  paper  also  presents  an  automated  system  integrated  with  machine  vision  techniques  that  will  assist  the farmers  get  the  accurate  information  about  their  crops  using  their  mobilephone.  The  uploaded  pictures  of  paddy captured  by  the  mobile  phones  will  be  processed  in  the  central  server  and  the  analysis  report  will  be  presented  to  an expert  group  for  their  opinion,  who  will  then  be  able  to  send  proper  recommendations  through  a  simple  notification using the system, according to the severity of the situation.


PLANT LEAF IMAGE SEGMENTATION
Image  segmentation  is  an  important  process  in  many computer vision and image processing applications, which divides  an  image  into  a  number  of  discrete  regions such that the pixels have high similarity in each region and high contrast between regions. Properties like gray-level, color, intensity,   texture,   depth   or   motion   help   to   recognize similar  regions  and  similarity  of  such  properties, can  be used  to  construct  groups  of  regions  having  a  specific meaning.  Segmentation  is  a  valuable  tool  in  many  fields including  industry,  health  care,  image  processing, remote sensing,   traffic   image,   content   based   image,   pattern recognition, video and computer vision etc. The leaf image segmentation    method    can    be    found    in    application involving the disease detection and plant recognition. Now many    researches    have    focused    on    the    gray-level segmentation of leaf image obtained by IOT, in which the color  leaf  images  are  so  quite  complex  but  carry  most  of the   disease   information.   There   are   many   clustering methods  developed  for  plant  leaf  image  segmentation.  K-means is  the  clustering  algorithm  used  to  determine  the disease leaf image pixel groupings present in an image set. Each  pixel  in  the  image  is  then  assigned  to  the  cluster whose  arbitrary  mean  vector  is  closest.  The  procedure continues   until   there   is   no   significant   change   in   the location   of   class   mean   vectors   between   successive iterations  of  the  algorithms.  As  K-means  approach  is iterative, it is computationally intensive and hence applied only  to  image  subareas  rather  than  to  full  scenes  and  can be treated as unsupervised training areas.

TECHNIQUE    OF    SEGMENTATION    AND FEATURE EXTRACTION
 The following section describes various segmentation and feature extraction techniques for detection of plant diseases. The segmentation basedonK-means technique is a partition clustering technique   used   to   partition   n   number   of observations  into  k  clusters .In  this  technique,  k  is  the number  of  clusters  in  the  segmented  image  and  colors present  in  an  image  are  used  for  the  clustering.  The  main advantage   of   segmentation   based   K-means   clustering technique  is  that  it  works  on  local  information  and  global information of image. K-means clustering algorithm is easy to implement and fast, robust and flexible [8]. The proposed flow  architecture  from  literature  survey  integrated  with innovative idea is shown in following Figure[2].. The flow architecture  have  several  steps  i.e.  first,  the  infected  plant image  goes  through  the  image  pre-processing  phase  for enhancing and removing noise from image. Second, the pre-processed image passed to the segmentation for partitioning into    clusters.    For    segmentation,    K-means    clustering technique is fast, flexible and easy to implement than others. From segmented image extracts the features of image such as color  feature,  shape  feature.  Color  feature  is  used  to simplify  the  object  extraction  and  identification.  For  that various color models are used such as RGB, HSI, HSV[9]. The texture feature  is  a  feature  that  classifies  the  segmented regions and also defines the characteristics of regions. Shape is a feature that interprets various facts of objects+. Finally, classifier is used for classification and recognition of plant diseases.









CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

With increasing population the crisis of food is getting bigger day by day. In this time of crisis, the leaf disease of crops is the biggest problem in the food industry.

2.1.1 DRAWBACKS OF EXISTING SYSTEM 

Crop diseases have turned into dilemma because it may cause reduction in productivity. Generally through the naked eyes the observations taken by the Experts ancient time for the detection and identification of crop diseases. But for this the continuous monitoring is required by the Experts and It is too expensive in large fields.















2.2. PROPOSED SYSTEM

In this paper, we have addressed that problem and proposed an efficient method to detect leaf disease. Leaf diseases can be detected from simple images of the leaves with the help of image processing and segmentation. Using k-means clustering and Otsu’s method the faulty region in a leaf is detected which helps to determine proper course of action to be taken. Further the ratio of normal and faulty region if calculated would be able to predict if the leaf can be cured at all.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Using k-means++ algorithm at first random two centers or pixels are chosen from the infected leaf. The centers represent the faulty and faultless regions of the leaf. It is done based on similar kind of featured weights. It is done to identify the infected cluster by a specific type of disease, of the sample leaf.
· Now the for all the pixels the nearest center is calculated and assigned to the corresponding centers.
· At this stage the new two centers are calculated using the assigned pixels and the algorithm goes back to the previous step. This iterative process is followed till the centers stabilize. 












CHAPTER 5
CONCLUSION 
CONCLUSION
In   this   paper,   we   have   addressed   the major   problem   of different  types  of  leaf  diseases  of  the  crops.  With  the  help  of image  processing,  we  successfully  segmented  the  leaf  images and  classified  them  into  the  faulty  and  normal  region.  Due  to this  segmentation,  it  becomes  easier  to  detect  if  any  leaf diseases affect the crops just with the help of an digital image. We  used  the  unsupervised  learning  method  by  implementing the  k-means  clustering  algorithm  for  segmentation  of  the faulty  region  in  leaves  which  is  way  more  accurate  than  the existing methods. This paper throws several new challenges to us,  on  which  we  are  currently  working.  We  are  working  to improve  the  accuracy  further  and  determine  a  ratio  of  the normal  and  the  faulty  regions.  This  would  be  helpful  to diagnose  the  disease  and  cure  process  to  be  effective  and quick.  It  would  also  show  if  the  disease  not  curable  from  the ratio and will help to set the further course of action.
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