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Abstract -Diseases in fruit cause catastrophic 
problem in economic losses and production in 
agricultural industry worldwide. The main aim of this 
paper is to provide literature survey which gives an 
idea that what has been done till now and what is the 
scope of current research for the image categorization 
problems and present a solution to farmers for 
detecting and classifying diseases present in fruit which 
are experimentally validated. Image processing based 
approach composed of the following steps is used; in the 
first step the proposed approach would be using 
clustering technique for image segmentation which is 
followed by extraction of some features from the 
segmented image and finally images are classified into 
one of the classes. 

 
Key Words: Image Acquisition, Pre-processing, 
Segmentation, feature extraction, feature training, 
feature matching. 
 
I.  INTRODUCTION 
 
Defective food products have a common occurrence on the  
shelves of stores. Even after paying a lump sum amount 
customers are dissatisfied with the products they buy. One  
of such products are the fruits and vegetables. To a human  
eye they may appear healthy and fresh but only after 
cutting or eating it, the customers know its quality. This 
also affects the profitability for the producers. Thus, there 
is a need to have applications which identify the quality, 
defects of fruits and vegetables so that the customers get 
only the best quality product for the money they pay. The 
quality , defects of fruits are checked using technologies 
like MRI ,x- ray imaging etc which are costly for farmers to 
afford, occupy large space , users need to have scientific 
knowledge to use and analyze the results , and have 
harmful effects on the specimen used for research. Thus, 
they cannot be used by everyone and on each and every 
product. Some disease also infects other areas of the tree 
causing diseases of twigs, leaves, and branches. Every 
disease occurring in fruit creates a particular texture or 

specific colored spot. We can use these features for 
detection of diseases in the fruit. For example some 
common diseases of apple fruits are apple scab, apple rot, 
and apple blotch. Apple scabs are gray or brown corky 
spots. Apple rot is a fungal disease causing a brown or 
black, spreading rot in fruit that may be covered by a red 
halo. Apple blotch is a fungal disease and appears on the 
surface which can vary in size from small, dark spots to 
large blotches that can cover much of the fruit surface. 

 
II. LITERATURE REVIEW 
 
Recently, a lot of activity in the area of fruit disease 
detection can be seen in which defect segmentation of 
fruits are performed using simple threshold 
approach[1],[2],. An adaptive threshold method for defect 
segmentation on apples is presented in [3]. Pixels are 
classified into different classes using different 
classification methods. Kleynen et al. [4] is based on 
Bayesian classification where defected or healthy pixels 
are classified by comparing them with pre-calculated 
model. 
In [5], Ojala et al. uses uniform local binary pattern to 
classify static as well as dynamic textures. Local binary 
pattern is very efficient feature to define local image 
pattern. Recent development in agriculture technology has 
led to a demand of automated non-destructive methods of 
fruit disease detection. It is desirable that the fruit disease 
detection tool should accurately classify particular disease. 
The disease monitoring approaches like spectroscopic and 
imaging techniques have been used to detect diseases. 
Current research activities are towards the development 
of such technologies that can be used for large-scale 
detection of disease in fruits. 
 
Some of the spectroscopic and imaging techniques that are 
used for the detection of diseases are: fluorescence 
imaging used by Bravo et al. [6]; Moshou et al. [7]; Chaerle 
et al. [8], multispectral or hyperspectral imaging used by 
Moshou et al. [9]; Shafri and Hamdan [10]; Qin et al. [11], 
infrared spectroscopy used by Spinelli et al. [12]; Purcell 
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et al. [13], fluorescence spectroscopy used by Marcassa et 
al. [14]; Belasque et al. [15]; Lins et al. [16], 
visible/multiband spectroscopy used by Yang et al. [17]; 
Delalieux et al. [18]; Chen et al. [19], and nuclear magnetic 
resonance (NMR) spectroscopy used by Choi et al. [20]. 
Hahn [21] reviewed multiple methods (sensors and 
algorithms) for pathogen detection, with special emphasis 
on postharvest diseases. Several techniques for detecting 
diseases is reviewed in [22] such as, Molecular techniques, 
Spectroscopic techniques (Fluorescence spectroscopy and 
Visible and infrared spectroscopy), and Imaging 
techniques (Fluorescence imaging and Hyper-spectral 
imaging). 
 
In [7], a ground-based real-time remote sensing system for 
detecting diseases in arable crops in an early stage of 
disease development is developed. The authors have used 
an imaging spectrograph with hyper-spectral reflection 
images of infected and simultaneously they have also used 
multi-spectral fluorescence images using UV-blue 
excitation on the same specimen.  
 
In [8], the authors have used fluorescence imaging and 
compared it to the visual development of diseases of 
tobacco mosaic virus infection in resistant tobacco. Large 
scale plantation of oil palm trees requires on-time 
detection of diseases as the ganoderma basal stem rot 
disease was present in more than in Peninsular Malaysia 
50% of the oil palm plantations. To deal with this problem, 
airborne hyperspectral imagery offers a better solution 
[10] in order to detect and map the oil palm trees that 
were affected by the disease on time. Citrus canker is 
among the most devastating diseases that affect 
marketability of citrus crops. In [11], a hyper-spectral 
imaging approach is developed for detecting canker 
lesions on citrus fruit and hyper-spectral imaging system 
is developed for acquiring reflectance images from citrus 
samples in the spectral region from 450 to 930 nm. 
 
In [13], the authors have investigated the power of NIR 
spectroscopy as an alternative to rate clones of sugarcane 
leaf spectra from direct measurement and examined its 
potential using a calibration model to successfully predict 
resistance ratings based on a chemometrics approach such 
as partial least squares. Marcassa et al. [14] have applied 
laser-induced fluorescence spectroscopy to investigate 
biological processes in orange trees. They have 
investigated water stress and Citrus Canker, which is a 
disease produced by the Xanthomonas axonopodis pv. citri  
 
Lins et al. [16] have developed an optical technique to 
detect and diagnose citrus canker in citrus plants with a 
portable field spectrometer unit. In [18], the authors have 
investigated the use of hyper-spectral methods caused by 
apple scab for early detection of plant stress to move 
towards more reduced and efficient application of 

fertilizers, pesticides or other crop management 
treatments for the apple orchards. 
 

III. PROPOSED SYSTEM 

The steps of the proposed system are shown in the Fig.1. 

 

Fig -1: Proposed System (Flow Chart) 

Image Acquisition: The first stage of any image 
processing based approach is the image acquisition stage. 
It is a process in which image is retrieved from some 
source, usually a hardware based source. The source can 
be anything from webcam to a mobile camera. After 
acquiring the image, various methods of processing can be 
applied to the image to perform the many different vision 
tasks required. 
 
Pre–Processing: Images obtained from image 
acquisition stage cannot be used directly for identifying of 
disease due to presence of some factors such as unwanted 
background, poor resolution of camera etc. The main aim 
of pre-processing is to eliminate unwanted distortion and 
enhance some image features for further processing. 
Various filtering techniques are used in this stage for 

faster evaluation. 
 
Segmentation: Image Segmentation is used to classify 
an image into meaningful region. There are many types of 
segmentation techniques such as Clustering based 
segmentation, Region based segmentation, Edge based 
segmentation, Threshold based segmentation etc. 
Clustering based image segmentation is suitable for our 
proposed approach because image can be partitioned into 
clusters in which one cluster can contain the majority of 
the diseased part of the image. Here K-Means clustering 
algorithm [23] developed by J. MacQueen (1967) can be 
used for the image segmentation.  
 
Feature Extraction: Feature extraction involves 
reducing the redundant input data and transforming it 
into a reduced set of features also called as feature vector. 
The extracted features contains only relevant information, 
so that the desired task of disease classification can be 
performed using limited representation instead of using 
complete initial data. Feature extraction techniques like 
Global Color Histogram, Color Coherence Vector, Local 
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Binary Pattern, and Complete Local Binary Pattern can be 
used.  
 
Feature Training: In Feature training, based on 
characteristic properties of image feature extracted in 
previous step a unique description of each classification 
category, i.e. training class, is created. The description of 
training classes is an important component of disease 
classification process. Feature training can be done using 
supervised or unsupervised approach. The supervised 
approach is based on an a priori knowledge of probability 
distribution functions which extracts class descriptors. 
Unsupervised approach relies on clustering algorithms to 
automatically segment the training data into prototype 
classes.   
 
Feature Matching: Feature matching methods 
essentially consist of identifying features in images that 
can be matched with corresponding features in the other 
images from which a transformation model can be 
estimated.  Correlation method can be used for feature 
matching. In this method the extracted features are 
correlated with one another and we get a specific training 
class to which that particular image belongs.   
 
3. CONCLUSIONS 
This paper provides a detailed literature review and gives 
an idea that what has been done till now and what is the 
scope of current research for the image categorization 
problems. Image processing based approach composed of 
the following steps is used; in the first step the proposed 
approach would be using clustering technique for image 
segmentation which is followed by extraction of some 
features from the segmented image and finally images are 
classified into one of the classes 
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