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Abstract— Fruit Recognition techniques have been developed based on color, shape, size attributes.  But many of the fruit 
images may have similar or identical color, shape, size values. Therefore using only these few features of color, shape and 
size would be not sufficient and effective enough to identify and distinguish the fruit images.  Hence a new fruit recognition 
system is been proposed which will combine shape, color, size, texture and intensity to increase accuracy of recognition.  
  
Index Terms—Fruit Recognition, Texture, Wavelet Transform, Co-occurrence Features, k nearest neighbor, color, SVM.   
  
I.  INTRODUCTION  
 
This method uses nearest neighbor classification 
algorithm [2]. Which will classify and recognize the 
fruit images from nearest training fruit examples and 
by the minimum distance classifier based upon the 
statistical and co-occurrence features derived from 
the Wavelet transformed sub-  bands and SVM.  This 
system will also serve as a useful tool in a field of 
educational, image retrieval and plantation science, 
used in grocery stores to automate labelling and 
computing the price [1, 2]. Now the strategies used to 
recognize a fruit depend on the basic features which 
characterize the object: intensity, color, size, shape, 
texture. In this paper the recognition is done by the 
minimum distance classifiers based upon the 
statistical and co-occurrence features derived from 
the wavelet transformed sub-bands and KNN 
Euclidean distance metric to measure the distance 
between the attributes of the unknown fruits with the 
stored fruit examples and SVM another approach for 
classification which can be done based on the color 
features [7]. Recognition system is the most essential 
feed of computer science. The system can be used in 
grocery store which makes the customer label their 
purchases using automatic fruit recognition based on 
computer vision. Color and texture are the 
fundamental character of natural images [1, 2]. 
Texture is also one of the most active topics in 
machine intelligence and pattern analysis which tries 
to discriminate different patterns of images by 
extracting dependency of intensity between pixels 
and their neighboring pixels. Color and texture 
features these are used to locate green and red apples. 
So here the texture property plays two roles in the 
recognition procedures. All of the combined features 
will improve the time complexity and will provide 
better features. However the estimation obtained by 
KNN is often not very satisfactory. Sometimes the 
estimation is prone to local noise. Hence the 
estimated value will not be smooth enough.  
 
II. VARIOUS APPROACHES  
 
A.  KNN Method  

Now the proposed method has training and 
classification phases. . In the training phases, from 
the given set of images the texture features are being 
extracted and are used to train the system using the k 
nearest neighbor classifier. In pattern recognition, the 
k-Nearest Neighbors algorithm (or k-NN for short) 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: 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.   
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.   
K-NN is a type of instance-based learning, or lazy 
learning, where the function is only approximated 
locally and all computation is deferred until 
classification. The k-NN algorithm is among the 
simplest of  all machine learning algorithms.  
This paper proposed method used in designed the 
combination of five different features color, shape, 
size, texture and intensity to perform the sequential 
pattern classification [2]. The process of color 
classification involves extraction of useful 
information.  
This paper proposed method used in KNN Euclidean 
distance metric to measure the distance between the 
attributes of the unknown fruit with the stored fruit 
examples. Then the algorithms find out the nearest or 
closest examples to unknown fruit. Store fruit 
example should be consist of various color, shape and 
size and capture in different angle and position so the 
system is robust enough and able to recognize the 
input fruit image [2].  
  
B.  Methodology  
Methodology is the type of algorithm that being used 
to develop a system. The proposed methodology uses 
the following steps for the analysis [2].   



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 3, Issue-4, Oct.-2015 

Texture-Based Estimation Technique For An Object 
 

163 

1. Select the fruit image.  
2. Crop the area of the fruit.  
3. Calculating the mean value for RGB 

component.  
4. Calculating the shape by threshold 

segmentation.  
5. Calculate the geometrical properties (Area 

and       Perimeter).  
6. Calculate the roundness value.  
7. Calculate entropy values.  
8. Use nearest neighbor classification 

algorithm and their parameter to classify 3, 
4, 5, 6,7 of image.  

9. Output is the result.  
  
The K-nearest neighbor algorithm is the methodology 
used to develop our fruit recognition system. The 
KNN algorithm uses the distance between the feature 
values of unknown fruit with the feature value of the 
stored fruit examples to perform the fruit 
classification [2]. KNN classifier classify to fruit 
mean color value; shape roundness value, area and 
perimeter values.   
  
C.  Steps  
1)  Crop the area of fruit image  
Here we crop the area of fruit I the image. The area is 
found by counting the number of pixels in the given 
object.  The area of the fruit can be calculated by 
counting the total number of pixels in the enclosed 
area.  
  
2)   Mean of RGB color value  
Here the user will crop the area of the fruit in the fruit 
image because the system will compute the mean 
values.  
  
3)  Calculate area, perimeter and roundness value The 
round shape of fruit can be computed using the 
following equation given below:  
  
Metric =4π (Area/perimeter2)  
  
4)   Training and classification  
Once the training data system ready to use. The KNN 
method will find out the shortest distance between the 
feature values of the test fruit with the feature value 
of the training fruit images. Classification is based on 
the stored fruit images [2].  
   
D.  Minimum Distance Classifier  
The term minimum distance may refer to: Minimum 
distance estimation, a statistical method for fitting a 
model to data. Closest pair of point’s problem, the 
algorithmic problem of finding two points that have 
the minimum distance among a larger set of points.  
The process of color classification involves extraction 
of useful information concerning the spectral 
properties of object surfaces and discovering the best 
match from a set of known descriptions or class 

models to implement the recognition task. Now the 
texture is one of the important topics in pattern 
analysis. It tries to discriminate different patterns of 
images by extracting the dependency of intensity 
between pixels and their neighboring pixels [1]. 
Tomato is another food product in which color 
features are widely used, as color is an indicator of 
the maturity of tomatoes. Here the texture property 
plays an important role in recognition process. Three 
features analysis methods color-based, shape based 
and size-based are combined together in order to 
increase accuracy of recognition.  
  

 
Figure 1: Fruit Recognition System 

  
The component which corresponds to brightness of 
the color (V) is decomposed using Discrete Wavelet 
Transform. The Component which corresponds to 
brightness of the color is decomposed using Discrete 
Wavelet Transform. Statistical features such as Mean, 
Standard Deviation, Skewness and Kurtosis are 
derived. First, the fruit recognition system is 
evaluated with color and texture features individually 
[1]. Hence, the color and texture information are 
complementary and when used together they yield 
good results of classification.  
  
E.  SVM  
The KNN classifier suffers from the problem of high 
variance. In such case we can use SVM technique for 
the estimation. Therefore we propose a method which 
will involve the combination of all these methods and 
gives good and excellent results in practice. The 
SVM technique reduces the size of the training data 
set considerably. Fruit recognition system is been 
proposed which will combine the three features: 
color, shape, and size based to increase the accuracy 
of the system. The proposed method will classify and 
recognize fruit image from the features obtained 
using the KNN classification. The system will 
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analyze and classify and also identify the image up to 
90% accuracy. But for realizing the color FCM 
method would be used. This method would classify 
the color of all pixels in the image into several classes 
through K-means algorithm and will segment the 
pixels into the particular class it belongs to. In SVM 
the input image is being segmented and color features 
are extracted for classification. The features results 
are passed to KNN classifires. The segmentation of 
image must stop using threshold based segmentation. 
Minimum distance classifier is computationally 
simple and fast but insensitive to difference in 
variance among categories.  
  

Figure 2: Recognition system using SVM 
  
CONCLUSION  
 
Our proposed method will identify, classify and 
recognize the fruit samples. The inputs to the system 

are color, shape, size, intensity and texture. The 
system is being developed for the recognition of 
different fruit samples. The KNN algorithm, 
Minimum distance Classifier and SVM are an 
appropriate method used for analyzing in the fruit 
recognition system. Further improvements would be 
to implement the system for more flexible results. 
And it would be possible by taking a large set of data 
of varying fruit samples as input to the system.  
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