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Abstract: Image retrieval system is a computer system for browsing, searching and retrieve images from a huge data set of digital images.
Content-based image retrieval (CBIR) is the function of computer vision to the image retrieval problem, that is, the problem of searching for
digital images in large datasets. CBIR retrieves similar images from huge image dataset based on image features. Content-based means that
the searching will evaluate the actual contents of the image. The content of image might refer colors, shapes, textures, or any other
information that can be derived from the image itself. CBIR techniques provide a method to find images in large databases by using unique
descriptors from a trained image. Data clustering is an unsubstantiated method for extraction hidden pattern from huge data sets. In this
paper the clustering techniques are discussed and analyzed. A lots of research works had been completed to design efficient image retrieval
techniques from the image. This paper will present a survey and discuss the existing literature of different types of image retrieval (CBIR)
systems.
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I. INTRODUCTION

There are many resources are available on the internet through which people can create, process and store images.
This has created the requirement to manage and search these images. Therefore, finding competent image retrieval
mechanisms from large assets has become a wide area of interest to researchers. Image retrieval is a technique for
searching and retrieving images from a huge dataset of digital images. The aim of CBIR is to avoid the use of textual
descriptions. So in Content Based Image Retrieval retrieving of image based on similarities in their contents like textures
,colors, shapes etc. which are the lower level features of image. Content-based image retrieval is a system where relevant
images from large scale image databases are searched according to users interests. The algorithms, tools and techniques
that are used in CBIR, invent from many fields such as pattern recognition, computer vision, statistics, signal processing,.
Itis a field of research that is attracting professionals from different fields like architecture, fashion and publishing, crime
prevention, medicine. In Content based image retrieval the search will identify the actual contents of the image rather
than the metadata such as tags, keywords, and/or descriptions associated with the image [1][3].

In Content-Based Image Retrieval system retrieval of image is based on similarities in their contents, i.e., colors,
textures, shapes etc. Which are the application independent features. The main focus of CBIR is low level feature
extraction. Feature extraction done from whole image or particular region form an image. This approach is based on
similarity between user query image and trained images which are already stored in a database. In CBIR each image is
stored in a large database, Features are extracted from each image and that features are compared with features of query
image. The main goal of CBIR is to develop a techniques that will increase the retrieval accuracy and decrease the
retrieval time [1][2].

CBIR consist of following modules [2]:

1) Feature Extraction: Features are extracted from the images. Mapping of image pixels into the Feature space is known
as feature extraction.

2) Feature extraction of query image: Extract the features of user query image. Query image can be the element of
image database or cannot be element of image database.

3) Similarity Measure: mapping of features of query image and image from image database based on similarity measure.
Basically here two images are compared and check whether they are matching or not similarity between two images are
shows that how closely the extracted features of images are. There are various similarity measurement techniques such as
Mean Square Error, Sum of Absolute Differences, Euclidean Distance are common for CBIR applications.

4) Retrieval and result: provide matching image to user.
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Fig. 1 Basic block diagram of CBIR

Il. APPLICATIONS

1) Medicine Diagnosis: Tumors detection, Improve MRI and CT scan Understand ability.

2) Simple users searching a particular image on the web

3) Geographical information and remote sensing systems

4) Fashion & Publishing

5) Retail Catalogues

6) Architectural & Engineering Design

7) Various types of professionals like police force for picture recognition in crime prevention.
8) Home Entertainment

9) Cartography: map making from photographs, synthesis of weather maps

I1l. CBIRRETRIEVAL TECHNIQUES

Visual contents can be categorized in two types: visual contents based and text based. Textual (text based) features are
keywords, documents, html tags etc. Visual based image features are color, shape, texture etc. There are two types of
visual features: General features and Domain specific features. General features are color, texture, shape and Domain
specific features are related to pattern recognition, these features are application dependent, for e.g. finger prints and
human faces. Content-based image retrieval uses the visual features of an image such as color, shape, texture, and spatial
layout to represents and indexed the image. The low level visual features are-:

1) Retrieval Based on color: Retrieval is based on color similarity. It is done by computing a color histogram for each
image that identifies the part of pixels within an image which holding specific values[1][3]. The aim of finding
color feature is to retrieve all the images whose color configurations are related to the color configuration of the
query image. The color content is widely used important feature for image representation. Color histogram, color
space, color correlation, relationship measurement and color quantization are the key components of color feature
extraction. Color features are not conditional for size of image and shape. The color models can be categorized into
RGB and LUV, HSV, YCBCR etc.

2) Retrieval Based on shape: Shape does not refer to the shape of an image but it is a shape of a particular region.
Shape information are extracted using edge detection or segmentation [2] [4]. Shape is one of the important feature
of an image. It contains the most attractive visual information for human insight. Shape features is divided into two
types region based and contour based. Contour based shape features uses only boundary of the shape whereas
region-based shape features uses entire shape region[10]. Shape features are known as geometric features, shape
feature are commonly used global features such as circularity, aspect ratio, local features, moment invariants[12].

3) Retrieval Based on texture: Texture of an image is achieved by modeling the two dimensional gray level deviation.
Textures are categorized by differences in brightness with high frequencies in the image spectrum. They are useful
to compare between areas of images with similar colors such as water, grass or sky and sea etc[3][4]. Texture is
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used to get the multi-resolution attributes of an image. It refers to native surface properties of an object and their
relationship to the neighboring environment. Texture feature arises where coarseness and regularity is presents.
Texture feature describes spectral features which are taken using statistical features ,wavelet transform, tamura
texture features etc. Tamura describes the texture representation from a different viewpoint[11].

IV. DESCRIPTORS

1) Local Descriptor: A descriptor encodes an image in a way that allows it to be compared and matched to other
images. A local descriptor describes a patch within an image. Local features are small square, sub-images
extracted from the original image [5][8][9].

2) Global Descriptor: A global descriptor describes the complete image or whole image. MPEG-7 Family of global
descriptors consist of color layout descriptor, scalable color descriptor, Edge Histogram Descriptor[8][9].

V. RETRIEVAL BASED ON CLUSTERING TECHNIQUES

1) K-means: K-Means is a least-square partitioning method that divides a set of objects into K groups. The
algorithm iterates over two steps:
1. Calculate the mean of each cluster.
2. Calculate the distance of each point from each cluster by calculating its distance from the consequent
cluster mean. Allocate each point to the cluster it is nearest to.
3. Repeat the above two steps till the sum of squared within group errors cannot be lowered any more [6].

2) Hierarchical Clustering: Hierarchical clustering (HC) algorithms organize data into a hierarchical manner
according to the proximity matrix. The results of Hierarchical Clustering are usually given by a binary tree or
dendrogram. This design provides descriptions, information and visualization for the potential data clustering
structures, especially when real hierarchical relations exist in the data, like the data from evolutionary research on
different species of organisms. Hierarchical Clustering algorithms are mainly categorized as agglomerative
methods and divisive methods. Agglomerative clustering starts with clusters and each of them consist of exactly
one object. Divisive clustering is totally in an opposite way. At starting, the entire data set belongs to a cluster and
a procedure sequentially divides it until all clusters are singleton clusters [6].

3) Retrieval Dictionary Based Clustering: In this a rough classification retrieval system is created. This is created by
calculating the distance between two learned patterns and these learned patterns are divided into different clusters
followed by a retrieval stage [6].

VI. SIMILARITY MEASURES

1) Sum of absolute difference (SAD): The sum of absolute difference (SAD) is a distance metric used for calculating
the distance between two images to get the similarity. In this sum of the differences of the absolute values of the
two feature vectors are calculated [7]. The similarity is determined on the calculated value of distance. It is
calculated as,

]
ad =) (Igil - 1)
i=1
Where, n is the number of features, i = 7, 2..., n. Both images are the same for Ad = 0 and the small value of Ad
shows the relevant image to the query image.
2) Euclidean distance: This distance metric is most commonly used for similarity measurement in image retrieval

because of its effectiveness and efficiency[7].It measures the distance between two vectors of images by
calculating the square root of the sum of the squared absolute differences and it can be calculated as:

dla.b) = ,/(bx —ax)? + (by —ay)?

3) Maximum value distance: This metric is used to obtain the largest value of the absolute differences of paired
features of feature vectors and it is calculated as:

Ad =max{l@, - D,1.1Q; - DI, ... 1@, — D, |}

The distance value is the maximum of the difference of the features of the pair of images, which shows the
maximum dissimilarity of the two images[7].
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VII. PERFORMANCE MEASURES FOR IMAGE RETRIEVAL

1) Precision: Precision is the ratio of the number of relevant images retrieved to the total number of irrelevant and
relevant images retrieved[8].

Number of relevant images retrieved

FPrecision = - -
Total numer of images retrieved

True Poszitives

Precision =
(True Positives + False Positives)

¢ Relevant images are the positives
e Retrieved images are the classified as positives
e Relevant and retrieved are the true positives.

2) Recall: Recall is the ratio of the number of relevant records retrieved to the total number of relevant records in the

database. Recall is also known as sensitivity or true positive rate. It’s the ratio of correctly predicted positive
events[8].

Number of relevant images retrieved

Recall = Total numer of images in database
Recall is calculated as
Recall = True Positives
frant = {(True Positives + False Negatives)
VIIl. REVIEW BASED ON VARIOUS EXISTING TECHNIQUES

Based on the reviews of the various existing content based image retrieval(CBIR) techniques it can be divided into

fo

llowing different types:

1. Retrieval based on color
2. Retrieval based on texture

3
4

1)

2)

. Retrieval based on shape
. Retrieval based on mixed contents.

Retrieval based on color

Shrivastav, Tygi et. al. [18] presents a new image retrieval technique which retrieves similar images in three stages.
A fixed number of images firstly retrieved based on their color feature similarity. The significance of the retrieved
images is further improved by matching their shape and texture features. This eliminates the need of fusion and
normalization techniques, which are commonly used to calculate similarity matching. This reduces the computation
time and increases the overall accuracy of the system.

Kousalya, Thanamani, et al.[20] introduced color features concepts for retrieving similar images. CBIR aim at
measuring color for specific images that are similar to a given query color. This approach include color features are
generally represented as a histograms of intensity of the pixel colors. The Objective is to extracting color from
specific images and retrieving the similar pixels using Euclidean distance measures.

Kinnareea, Pattanasethanonb, Boonthoa Thanaputtiwirota, et. al.[25] proposed an image retrieval method which
is based on the concept of maximum RGB color correlation index between images. The proposed method retrieves
the images on the basis of maximum color correlation so that the images with more similarities and, hence,
exhibiting maximum correlation with each image is the index for retrieved accordingly. The RGB correlation index
method has a maximum precision and recall rate. The propose image retrieval system has a high detection rate with
RGB correlation index.

Retrieval based on shape
Sheikh, Mansor, Lye, Fauzi, et al. focus on marine life images and also highlighting on shape matching. The main
focus of this research is to identify marine species without huge amount of man power. The objective of this work is
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to compare automated segmentation and manual segmentation with without segmentation. It uses two feature
extraction techniques color & shape for indexing and recognition [21].

Acharya, Devi [24] proposed a new technique of incorporating visual attention model to segment and extract the
Region of Interest(ROI) from an image and then use the result for image retrieval purposes. The main advantage of
this concept lies in the improvement of the performance of the retrieval scheme in terms of Precision and Recall.

3) Retrieval based on Texture
K.P, Mary, Vasuki, et al.[19] introduced the semantic based image retrieval system which is based on the texture
feature. generalized linear model constraints(GLMC) method is used for texture feature extraction which gives
semantic analysis of images .The paper works for reducing the semantic gap between the low level feature and high
level feature. The extracted features are assigned into semantics.

4) Retrieval based on shape Mixed (combination of color, texture, shape) Content
WangXing-yuan , Chenzhi-feng, YunJiao-jiao[23] presents a effective color image retrieval method based on
texture, which uses the color co-occurrence matrix to extract the texture feature and measure the similarity of two
color images. But proposed method is superior to the gray-level co-occurrence matrix method and color histogram
method.

Kannan, Mohan, Anbazhagan, et al. proposed a combined approach of image mining and content based image
retrieval and a new clustering technique to increase the speed of the image retrieval system. The objective of this
approach is to reduce loss of information in images and extracting meaningful features [26].

Maheshwari, Silakari, Motwani [27] focuses on image clustering based on color and texture features. For
extracting the information from the image dataset used Color moment and Gabor filter. For image data clustering
used K-means and hierarchical data mining clustering algorithm of the image dataset. This approach provides a
group of image data set into various clusters.

Datta, Joshi Li, Z. Wang introduced the theoretical study and analysis related to image retrieval and automatic
image annotation and also discuss significant challenges involved in the Image retrieval system. The article shows
the concepts adaptation of existing image retrieval techniques to build new systems that can be useful in the real
world. It also gives the future research aspects for image retrieval [28].

CONCLUSION

This paper has surveyed the concepts of content-based image retrieval systems. Using descriptors and local features
including color, texture and shape as feature vector of the regions to match images can give better results. Combining
advantages of clustering strategy can provide both efficiency and quality. Similarity measures such as Euclidean distance,
maximum value distance and sum of absolute difference (SAD) metrics give good performance in terms of precision.
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