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ABSTRACT: The visual contents of the images are used by many CBIR systems to retrieve the 

proper images from a database. Initially the features characterizing image content, such as color, 

texture, and shape, are computed for query images as well as for images in the database. Then these 

features are used to identify the most closely matching stored images with the query images using 

some classifier. In this paper, various visual feature extraction methods are presented that can be 

used to retrieve fruit images from the fruit image database. A database of 2732 fruit images from six 

different classes is used to test the proposed algorithms. A comparison of the accuracy in the 

retrieval of fruit images is given in this paper. The accuracy in the retrieval of single fruit image is 

higher when the combination of color, shape and texture features are considered and it is 98.43%.  
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1. INTRODUCTION: The methods of retrieving images from image database are categorized as 

Text Based Image Retrieval Methods and Content Based Image Retrieval Methods. In text based 

image retrieval system a human intervention is necessary to describe every image. Therefore, human 

intervention makes the system cumbersome, labor intensive and time consuming [1-2]. Content-

based image retrieval (CBIR) is a method which uses visual contents to seek images from large size 

image databases according to the choice of the users. Initially the features characterizing image 

content, such as color, texture, and shape, are computed for query images as well as for stored 

images. Then these features are used to identify the most closely matching stored images with the 

query images. Color images are the combinations of Red (R), Green (G) and Blue (B) colors 

intensity proportions, and can generate all visible colors. Each RGB color pixel is a triplet of values 

(R, G, B) [3]. 

The semi-repetitive arrangement of pixels is known as texture and can be characterized by 

entropy which is a statistical measure of randomness [4]. There is no universally accepted definition 

of visual texture. Coggins [5] has compiled and described the various definitions of texture in the 

literature of computer vision and some definitions are as given below.  

 “One may view texture as a macroscopic section. Its structure is attributed to the repetitive 

patterns in which elements or primitives are arranged according to a placement rule.” [6] 

 “A region in an image has a constant texture if a set of local statistics or other local properties 

of the picture function are constant, slowly varying, or approximately periodic.” [7]  

Texture is one of the main feature used in an image processing to describe the surface and 

structure of a given object or region. An entity consisting of mutually related pixels or group of 

pixels is referred as texture. This group of pixels is called as texture primitives or texture elements 

(texels). Texture is a quantitative measure of the arrangement of intensities in a region. 
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Shape descriptors are classified into two methods: Contour-based methods and Region-based 

methods. In contour-based methods, the shape features are extracted from the contour only where as 

in region-based methods, the shape features extracted from the entire shape region. Area, circularity, 

eccentricity, major axis orientation etc. are global contour based shape descriptors [8]. Major Axis is 

the segment of the straight line joining the two points on the border farthest away from each other. 

Minor Axis is perpendicular to the major axis and of such length that a rectangle with sides parallel to 

major and minor axes that just encloses the boundary can be formed using the lengths of the major 

and minor axes. The length of Region Of Interest (ROI) is characterized by Eccentricity. The ratio of 

the minor axis to the major axis is referred as Eccentricity [9]. Figure 1 shows that  

Eccentricity = y / x. 

The value of eccentricity is between 0 and 1. A value of 1 indicates that the ROI is a circle, and 

values close to zero indicate more stretched ROI. Eccentricity by itself is invariant to translation, 

rotation, and scaling. 

k-NN (k-Nearest Neighbor) is a non-parametric supervised classifier technique in which 

examples are classified based on majority support for the class of their nearest neighbors. In k-NN 

objects are classified on the basis of the closest training examples in the feature space. For k-NN the 

features of training examples are needed in the memory at run-time. Therefore k-NN is also called as 

Memory-Based classification. Following are the step by step procedure of k-NN classifier for 

quantitative data:  

1. Decide the optimum value of k nearest neighbors. 

2. Calculate the distance between the query-object and all the training objects according to 

the specified distance metric. 

3. Use k
th

 minimum distance to determine nearest neighbors after sorting the distances. 

4. Gather the values of  of the nearest neighbors.  

5. The predicted value of the query instance is average of nearest neighbors.  

The commonly used distance measure is the Euclidean Distance. Euclidean distance between 

p(x, y) and q(s, t) is defined as the square root of squares of differences between coordinates of a pair 

of pixels.  

De(p, q) =  

The features such as color, shape descriptor 

and gray scale texture are some natural features, since 

they correspond to visual appearance of an image [10-

11].  Different features are often grouped into a set 

called feature vectors. An image retrieval system 

recognizes an image from the database similar to that 

of query image in terms of shape, color and texture 

[12-13].  

2. METHODOLOGY:  This paper presents methodology to extract the following features of train 

images and query image.  

Figure 1: Eccentricity 
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 Mean of the intensity values of pixels present in the Red, Green and Blue color space of RGB 

images. 

 The texture feature entropy which is a statistical measure of randomness. 

 The shape feature eccentricity which is the ratio of length of minor axis to length of major 

axis. 

Following Algorithm1 is designed to extract the features of query and training images. 

Algorithm 1: FeatureExtract(PathOfImageFolder) 

Input: Path of the folder which contains training / test images. 

Output: Extracted Feature vector. 

Step 1: Start 

Step 2: Input the color training / test image. 

Step 3: Calculate the entropy value of the image. 

Step 4: Calculate the eccentricity value of the image. 

Step 5: Calculate mean of pixel values in each red, green and blue color space. 

Step 6: Label the image. 

Step 7: Store entropy, eccentricity and mean of the three color spaces as vector in the feature 

matrix. 

Step 8: Store image labels and their index as vector in the other matrix. 

Step 9: Repeat Step 2 to Step 8 for each training / test image. 

Step 10: Stop 

After extracting the features from train images and query images, the comparison was 

performed to find the nearest match of query image from train image database. For this the k-NN 

algorithm with Euclidian distance measure and k = 1 was used.  

Following figure 2 shows the flow of comparing query / test image with training images. The 

percentage of accuracy in retrieval of images is shown in the next section.  

 

 

 

  

  

 

 

 

 

3. EXPERIMENTAL RESULTS:  

Algorithm 1 is used to extract features of various single fruit images. The number of images 

in the database is 2732 from six different classes of fruits. Table 1 shows the details of these images.  
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Table 1 : Single Fruit Image Descriptions 

Image 

Classes 

Class Name No. of 

Images 

1 Apple 627 

2 Banana 405 

3 Coconut 316 

4 Green Grapes 387 

5 Black Grapes 538 

6 Orange 459 

Total images 2732 

 

Following features of the images are extracted – 

 Mean of the intensity values of pixels present in the Red, Green and Blue color space of RGB 

images. 

 Texture feature : Entropy. 

 Shape feature : Eccentricity. 

This comparison was performed by considering various combinations of the visual features as 

given below – 

1. Mean value of intensities of each color space. 

2. Mean value of intensities of each color space and entropy. 

3. Mean value of intensities of each color space and eccentricity 

4. Mean value of intensities of each color space, entropy and eccentricity. 

The comparison of average percentage of accuracy in retrieval of test / query images from 

training images database is shown table 2. The comparison was performed by taking 75% images as 

training images and 25% images as test / query images. 

 

Table 2:  Percentage of accuracy in retrieval of test / query images from training images 

database 
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Image Class 

Name 

No. of 

Training 

Images 

No. of 

Test 

Images 

By taking 

only 

Color 

feature 

(Mean) 

By taking 

Color 

feature 

(mean) and 

Eccentricity 

By 

taking 

Color 

feature 

(mean) 

and 

Entropy 

By taking 

Color 

feature 

(mean), 

Eccentricity 

and Entropy 

Apple 470 157 
91.80 98.73 99.36 99.36 

Banana 303 102 
97.01 96.08 97.06 98.04 

Coconut 222 94 
94.37 100.00 100.00 100.00 

Grapes 290 97 
86.14 86.57 94.85 94.85 

Black Grapes 403 135 97.71 100.00 100.00 100.00 

Orange 345 114 94.14 96.49 94.74 97.37 

Average Accuracy 93.53 96.46 
97.67 98.43 

Comparison of various combinations of visual features of fruits images used for image 

retrieval is presented by graphs in Figure 3. 
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CONCLUSION: 

In this paper an image retrieval system is presented based on the visual features color, shape 

descriptor: eccentricity and texture feature: entropy. Various combinations of these features are 

combined to retrieve the fruit image from fruit image database. The percentage of accuracy in 

retrieval of query images is shown in table 2 and figure 3. The average accuracy in retrieval of fruit 

images is more i.e. 98.43% when color, shape feature eccentricity and texture feature entropy are 

grouped. This grouping provides a healthy feature set for image retrieval. The retrieval time is faster 

and at the same time, more accurate.  
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