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Abstract: Now it is possible to access a large multimedia database through the internet thanks to
high bandwidth and storage technology. Mining through a large and ever-expanding collection of
multimedia data is often necessary for consumers to find what they're looking for. Image retrieval,
an integral part of image mining, is one approach for helping users acquire data from the accessible
database. In this paper, will learn about image mining, current research, and the many procedures
involved in image mining and picture retrieval. Extensive approach is employed to provide a wide
range of methods used in mining at different stages.
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I. INTRODUCTION

Multimedia data is increasingly important in today's world, especially in fields like e-commerce,
entertainment, education, medicine, and aerospace. Because of the rise in internet use, people now
have access to a large amount of multimedia content. In spite of its benefits, the ubiquitous
availability of multimedia content such as photos, music and video may potentially be a drawback
since it may be difficult to collect the necessary information on time. Many digital photographs are
taken every day, and if they are properly analyzed, they may provide a wealth of information for
consumers.
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When it comes to media databases, the usefulness of a piece of material is based on how
quickly it can be found and accessible. Users are unable to access data because of a lack of
extraction techniques. Images, both still and moving, are becoming more popular than text-based
search results in recent years. To properly retrieve an image database, only a system capable of
automatically extracting relevant information from images in a database is needed.

As a result, picture mining is valuable since it handles difficult tasks including image
retrieval, indexing, and storing. Image mining is sometimes mistakenly considered a subset of
data mining, although this is not true.

For the time being, Image Mining [4, 5] is a relatively new area of study owing to the
challenges associated with extracting useful information from images. An introduction to image
mining and the various steps of an image retrieval system is provided in the following sections.

I IMAGE MINING

Data from databases and photo collections may be mined for patterns, latent information,
image data links, and other patterns that aren't immediately apparent [1]. Image retrieval, data
mining, image processing, and artificial intelligence are some of the ways for obtaining
information. Image mining may be accomplished in two ways thanks to these new
technologies. A database or picture collection is used for the first technique, whereas linked
alphanumeric data and image collections are combined for the second way [3].

Image mining [7] consists of a variety of methods for extracting crucial information from
a picture. Image mining relies on searching and retrieving images from a database based on the
features and similarities of a query image. Image mining may take a variety of forms, each
tailored to a particular use case [11].

IARM, CAViz, Web image-gathering task and the SVM classifier, B2S, DisIClass,
MetaSEEK, PLSA, Fully automated age estimate engine [11], QBIC, Photobook, SWIM,
Virage, Visualseek, Netra, MARS, and others are covered in depth [53].

There are several uses for image mining, including medical imaging, weather forecasting
and management, forest fires and criminal investigations [54].

im. IMAGE RETRIEVAL SYSTEM

When there is so much multimedia content available online (pictures, audio, and video),
locating relevant information may be difficult. The process of retrieving images from a
multimedia database is known as image retrieval. In an Image Retrieval System (IRS), there are
two types of searches: image description and image visual content.

Keywords, size, type, date and time of capture and so on may now be searched for in a user-
defined text search based on keywords. Even while these search-based strategies are effective,
they may fall short of meeting the user's final expectations. Academics are now focusing on
visual content searches or identifying images that are similar to an input query picture, as a result.
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Figure 1: Several Phases of Image Mining System.

Using visual content, Content-Based Image Retrieval (CBIR) searches for and returns
images based on similarities. The image retrieval system's many approaches are shown in Figure
1.

Iv. FEATURE EXTRACTION

Knowledge data extraction does not have any theoretical criteria for what attributes should
be used. A photograph's features are the measurements or attributes used to categories the
subject matter. Multi-feature extraction is a technique used to index and retrieve information
about a specific region or item from a set of abstracted image data (typically acquired by
segmentation). When contemplating a picture, it's common to pause to analyze its color, shape,

texture, and edging.
A. General Criteria for Choosing the
Appropriate Features [1]:

a. As much image information as possible should be included in the features.

b. Even for a large picture collection, the extracted features should be easy to calculate and the
retrieval of information quickly.

c. In order to be accepted by the end user, they must be in accordance with human perceptual
properties.

There is no one best way to depict a feature due to the subjective nature of perception.
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B. Techniques for Extracting Features

Foreground and background segments are required for feature extraction in the simplest
form. Splitting the image into smaller sections makes it simpler to identify the features. There
are a number of algorithms that have been used in study. Template matching is another
approach to locate tiny areas of an image that match a certain template image in digital image
processing, as discussed in [2, 37]. Using this method, two character pictures may be compared.
This section provides an overview of the many qualities that are employed in feature extraction
at a high level.

Color as Feature:

Using color is one of the most common ways to search for images. It is possible to get
images based on color similarity by generating a color histogram for each one of the images in
a collection. Researchers are trying to divide color proportions by location and by the spatial
connectedness between different regions of color [53, 54] in this field. It's common practice to
utilize color histograms, and there are several methods for calculating color percentages.

Histogram Distances Measures [37], Color Coherence Vector [38], Color Moment [38],
Statistical Measures [41], Co-occurrence Histogram Computation [40], Histogram Intersection
[44], Average Color [14], Dominant Color Method [17], The Conventional Color Histogram
Models [18], The Fuzzy Color Histogram [39], The Color Correlegram [18], Color Similarity
Measure [39], Color Averaging Techniques [42], Color Discret [43].

a. Texture as a Feature:
The idea of texture is difficult to convey. A two-dimensional grey level fluctuation is the
most popular approach to show texture in an image. The degree of contrast, regularity,
coarseness,  directionality, smoothness, granularity, repetitiveness, roughness,
unpredictability, and so on may be assessed by comparing the brightness of two pixels.
Multi-channel Gabor wavelet features for texture analysis are provided along with a
comprehensive experimental evaluation in texture feature extraction for arbitrary-shaped
areas [25], multi-resolution wavelet features for texture analysis, and global CW & CG
approaches [49, 50, 41]. In addition, the Multi Texton Histogram (MTH) and The Texton
Co-occurrence Matrix (TCM) are wavelet representations of the global CW & CG approach.
Texture characteristics may be quantified using the following methods:
— Statistical measures:

= Energy

= Entropy

= Homogeneity
= Contrast

= Inertia

= Correlation
= Difference Moment
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=  Wavelets
» Fractals

c. Shape as a Feature:

The most common way to do shape queries [9] is to choose an example image from the
system'’s gallery or to create a shape on the screen. Form retrieval relies on methods such as
region growth and edge detection to identify areas of change or stability in the form's lines,
boundaries, aspect ratio, and circularity. For example, images that have overlapping parts or
touching forms might be problematic when working with the form feature.

The following are some of the methods employed:

e Features of the global community (Moment Invariant, Aspect Ratio &Circularity)

e Boundary segments are a local feature.

Perimeter, Centroid, Norm Features, Hole-based, and other such qualities are taken into
account while describing Shape [52].

d. Edge as a Feature:

In a homogeneous zone, edges show discontinuities and give significant visual signals for
recognizing items.

In the extraction process, edge detection is one of the most often used and most heavily
relied-upon characteristics. The value of each pixel in an edge image or edge map indicates
whether or not it is an edge pixel as a consequence of edge detection. It is vital to note that
gradients may be used to compute edges in image segmentation. Most edge detection algorithms
believe that an edge occurs when the intensity (or depth) function is discontinuous or when the
picture has a very steep intensity (or depth) gradient.

Figure 2 depicts a classification of certain edge detection algorithms.
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Figure2: Edge Detection Methods

Despite the obvious importance of shape, color, edge, and texture in visual representation,
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little is known about their use in image retrieval. It's also critical to grasp the meaning of
"similarity” in the context of image retrieval. For many researchers, content-based image retrieval
remains a hot research area. Next, we'll talk about how to recognize objects.

OBJECT RECOGNITION
Image retrieval requires object identification in addition to feature extraction, since it attempts
to mimic the ability of the human eye to recognize numerous elements in a photograph [10]. The
model database, the feature detector, the hypothesizer, and the hypothesis verifier are all
components of an object recognition model. All of the models that have been trained are stored
in the model database. The models also incorporate a number of distinguishing characteristics of
the objects in the image under consideration. Basic properties determined at the grayscale (pixel)
level inform the estimated probabilities of the objects seen in the image. In the end, the verifier
applies the models to the tested image in order to check their hypothesis, update the likelihood
of the item, and label the features. [3, 5].

As an essential topic in computer vision, object identification in images [15] has applications
in picture annotation, monitoring, and retrieval. Recently, approaches for semantic image
retrieval that use object recognition, both unsupervised and supervised, have been developed. It
has been suggested that a two-stage generative/discriminative learning approach [22], an
incremental Bayesian algorithm [23], and other methods may be used to improve the
performance of unsupervised scale-invariant learning.

Medical, forensic, and remote sensing applications may all benefit from object identification.

V. INDEXING

Retrieval speed is becoming more crucial as the amount of the image database grows. Images
may be indexed to help users find information quickly. There is no clear winner when it comes
to indexing techniques.

Indexing has been the subject of several research, some of which are included here.

Indexing in image feature space is inappropriate for classic techniques such as k-d-b tree
[28], quadtree [29], and R-tree [27] since the dimensionality of picture features tends to be high
(up to tens or hundreds). As the feature space grows, the performance of alternative indexing
algorithms decreases. A conventional sequential scan performs no better than a dimensionality
of 10 or more [31, 32]. High-dimensional indexing methods like X-tree [33], VA-file [32], and
i-Distance [34] have been created to circumvent the curse of dimensionality. Such algorithms,
on the other hand, are more concerned with how to index than with what to index. There is no
consideration of image attributes when they are built.

Indexing techniques for photo databases have been developed. Indexing image data using
the FIDS (Flexible Image Database System) bare-bones triangle inequality technique, for
example, reduces the amount of images required to directly compare a query image to a certain
distance measurement [35]. Image Map [19], WBIIS [12], and the graph mining technique are
some of the other indexing systems that have been proposed.

Real-world image datasets are presently being indexed using efficient high-dimensional
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picture feature indexing. There is a lot of work to be done with multimedia indexing strategies
as the number of multimedia databases grows. Algorithms for classification and clustering are
introduced in the next section.

VI. CLASSIFICATION &CLUSTERING

Two other important steps in image mining are classification and clustering. This section
provides an overview of the various classification and clustering methods.

A. Image Classification

The goal of image classification is to provide a description for each kind of picture so that they
can be distinguished from one other [6]. A frequent application of image classification is to extract
geographical data from image databases by assigning objects to one of a number of specified
categories. It is possible to break down the classification of pictures into three steps, as follows:

Features from labeled examples are extracted, and feature descriptions are generated for each
picture at this step. a. Feature extraction

Each class's samples and model descriptions are trained at this step, which is also known as b.
The approach may be used to categories and index unlabeled photos in c. image classification and
indexing.

Genetic algorithms, Bayesian networks, support vector machines, decision trees, fuzzy
support vector machines, and K-nearest-neighbor classifiers are some of the most widely used
methods for classifying data using neural networks. An algorithm's ability to accurately forecast
a target's behavior is generally judged in terms of its speed, robustness, and extensibility.

B. Image Clustering

Image clustering is a technique used to automatically sort a collection of photos into groups based
on their visual similarities, rather than on any prior knowledge about the images. Image clustering
is an unsupervised learning strategy that groups unlabeled photos into meaningful clusters based
on their content. Despite their similarities, images inside a cluster are distinct from those seen in
other clusters. [8]:

a. Image pre-processing, feature extraction, and selection

b. Creation of relevant similarity metrics for the application.

c. Clustering of images

d. Labeling.

Techniques for dividing, hierarchical, grid-based, model-based, and other clustering
algorithms are also available.

VII. CONCLUSION
It is essential for image retrieval to incorporate a variety of steps such as pre-processing of images,
feature extraction and indexation as well as picture classification/clustering. Researchers have
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been working on image mining and similar techniques for decades. A wide variety of fields rely
on image mining, from health and medicine to remote sensing and entertainment, as well as cyber
forensics, DNA analysis, and the classification of objects.

According to this report, scholars have taken a variety of techniques to picture retrieval
and mining. For each application, a user must pick which method is most appropriate.

Vviil. REFERENCES

m Ji Zhang Wynne Hsu Mong Li Lee, "Image Mining: Trends and Developments”, Journal
of Intelligent Information Systems, 19:1, 7-23, 2002, the Netherlands.

2 Nor Amizam Jusoh et.al, "Comparison between Techniques in Feature Extraction™,

B B.J. Lei, Emile A. Hendriks, M.J.T. Reinders, "On Feature Extraction from Images" -
Technical report on "inventory properties” for MCCWS-1999.

g Simoff SJ, Djeraba C, Zaiane OR. MDM/KDD2002: "Multimedia Data Mining between
Promises and problems". In: ACM SIGKKD Explorations. Vol.4 (2);2002.

B Ji Zhang, Wynne Hsu and Mong Li Lee "Image Mining: Issues, Frameworks and
Techniques™ In: Second International Workshop on Multimedia Data Mining
(MDM/KDD). San Francisco, USA; 2001.

B HanJ, Kamber M., "Data Mining: Concepts and Techniques". Morgan Kaufmann; 2001.

1 Aura Conc and Everest Mathias M. M. Castro, "Image mining by content”, Expert Systems
with Applications Volume23,
Issue 4, November 2002, Pages 377-383

B Hu Min and Yang Shuangyuan, "Overview of Image Mining Research”, The 5th
International Conference on Computer Science & Education Hefei, China. August 24—
27,2010.

@ Abby A. Goodrum, "Image Information Retrieval: An Overview of Current Research”,
Special Issue on Information Science Research Volume 3 No 2,2000.

o Ji Zhang, Wynne Hsu, Mong Li Lee, National University of Singapore, "An Information-
driven Framework for Image Mining", In: Proceedings of 12" International Conference on
Database and Expert Systems Applications (DEXA), Munich, Germany(2001).

my C. Lakshmi Devasena, T.Sumathi, Dr. M. Hemalatha, "An Experiential Survey on Image
Mining Tools, Techniques and Applications"” in International Journal on Computer Science
and Engineering (1JCSE), ISSN : 0975-3397 Vol. 3 No. 3 Mar 2011.

n2 James Ze Wang, GioWiederhold, Oscar Firschein and ShaXin Wei, "Wavelet-Based Image
Indexing Techniques with Partial Sketch Retrieval Capability” Proceedings of the Fourth
Forum on Research and Technology Advances in Digital Libraries, 1997 1092-9959/97
Copyright ¢ 19971EEE.

[13 Inés Maria, Gomez Mufioz and MihaiDatcu, “Image Information Mining Systems”, German

1550 http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 2, 2021

(4

(1]

(16]
(17]

(18]

(19

A

4

1551

Aerospace Center (DLR),Germany.

Patricia G. Foschi, Deepak Kolippakkam, Huan Liu and AmitMandvikar, “Feature
Extraction for ImageMining”.

Ying Liua, DengshengZhanga, GuojunLua, and Wei-Ying Mab, "A survey of content-based
image retrieval with high- level semantics"”, Science Direct, Pattern Recognition VVolume 40,
Issue 1, January 2007, Pages262-282.

Gaborlvancsy, Renatalvancsy and IstvanVajk, “Graph mining-based Image Indexing”.

M.Babu Rao, Dr.B.Prabhakar Rao, Dr. A. Govardhan, "Content Based Image Retrieval
using Dominant Colorand Texture features”, (IJCSIS) International Journal of Computer
Science and Information Security,Vol. 9, No. 2, February 2011.

Michele Saad, "Low-Level Color and Texture Feature Extraction for Content-Based
ImageRetrieval".

Petrakis, E.G.M., Faloutsos, C., Lin, K.-I., "ImageMap: an image indexing method based on
spatial similarity"” in Knowledge and Data Engineering, IEEE Transactions on Sep/Oct 2002
Volume: 14 Issue:5 On page(s): 979 - 987 ISSN:1041-4347.

Pei-xuan Chen and Guo-can Feng; "Image Retrieval Based on Dominant Color and Texture
Features in DCT Domain™ in Pattern Recognition, 2009, CCPR 2009, Chinese Conference
on Issue Date: 4-6 Nov. 2009, pages 1 - 5, Nanjing (s): ISBN:978-1-4244-4199-0.

Y. Li, J. Bilmes, L.G. Shapiro, "Object class recognition using images of abstract regions™,
International Conference on Pattern Recognition, August2004.

Y. Li, L.G. Shapiro, J. Bilmes, "A generative/discriminative learning algorithm for image
classification™, International Conference on Computer Vision, October2005.

L. Fei-Fei, R. Fergus, P. Perona, "Learning generative visual models from few training
examples: an incremental Bayesian approach tested on 101 object categories”, Computer
Vision and Pattern Recognition, Workshop on Generative-Model Based Vision,2004.

M. Babu Rao, Dr.B. Prabhakara Rao, Dr.A. Govardhan, "CTDCIRS: Content based Image
Retrieval System based on Dominant Color and Texture Features” in International Journal
of Computer Applications (0975 — 8887) Volume 18— No.6, March2011.

Y. Liu, X. Zhou, W.Y. Ma, "Extraction of texture features from arbitrary-shaped regions
for image retrieval™, International Conference on Multimedia and Expo (ICMEO4), Taipei,
June 2004,pp.1891-1894.

Minh N. Do, Member, IEEE, and Martin Vetterli, Fellow, IEEE, "Wavelet-Based Texture
Retrieval Using Generalized Gaussian Density and Kullback—Leibler Distance”, IEEE
TRANSACTIONS ON IMAGE PROCESSING, VOL. 11, NO. 2, FEBRUARY2002.

A. Guttman, "R-tree: a dynamic index structure for spatial searching”, Proceedings of the
ACM SIGMOD International Conference on Management of Data, Boston, MA, 1984, pp.
47-57.

http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 2, 2021

(]

[

Sl

2y

(1

42

1552

J. Robinson, "The k-d-b-tree: a search structure for large multidimensional dynamic
indexes", Proceedings of the ACM SIGMOD International Conference on Management of
Data, 1981, pp.10-18.

R. Finkel and J. Bentley, "Quad-tree: a data structure for retrieval on composite keys", Acta
Inf. 4 (1974) (1), pp. 1-9. Cited By in Scopus(233)

H. Yamamoto, H. lwasa, N. Yokaya, H. Takemura, "Content- based similarity retrieval of
images based on spatial color distribution”, 10th International Conference on Image
Analysis and Processing, Venice, Italy, September 1999, pp. 951-956.

R.Weber, H.-J.Schek, S. Blott, "A quantitative analysis and performance study for
similarity-search methods in high- dimensional spaces”, Proceedings of the 24th VLDB
Conference, New York, USA, 1998, pp.194-205.

S. Berchtold, D.A. Keim, H.-P.Kriegel, "The X-tree: an index structure for high-
dimensional data", Proceedings of the 22nd VLDB Conference Mumbai (Bombay), India,
1996, pp. 28— 39.

C.Yu, B.C.Ooi, K.-L.Tan, H.V.Jagadish, "Indexing the distance: an efficient method to
KNN processing", Proceedings of the 27th VLDB Conference, Roma, Italy, 2001, pp.421—
430.

A.P. Berman, L.G. Shapiro, "Triangle-inequality-based pruning algorithms with triangle
tries”. Proceedings of the SPIE Conference on Storage and Retrieval for Image and Video
Databases, January1999.

I. Bartolini, P. Ciaccia, M. Patella, "A sound algorithm for region-based image retrieval
using an index", International Workshop on Database and Expert Systems Applications
(DEXA), 2000, pp.930-934.
H. T. Shen, B. C. Ooi, K. L. Tan, "Giving meanings to www images", Proceedings of ACM
Multimedia, 2000,pp.39-48.

SangohJeong, Chee Sun Won, and Robert M. Graya, "Image retrieval using color
histograms generated by Gauss mixture vector quantization”, S. Jeong et al. / Computer
Vision and Image Understanding 94 (2004) 44-66, 2003Elsevier.

SushmitaMitra, TinkuAcharya, "Data Mining - Multimedia, Soft Computing,
Bioinformatics".

VarleyA.Petrushin and Latifur Khan (Eds), "Multimedia Data Mining and Knowledge
Discovery", Springer-Verlag London Limited 2007.

P. S. Hiremath and JagadeeshPujari, "Content Based Image Retrieval based on Color,
Texture and Shape features using Image and its complement.” in International Journal of
Computer Science and Security, Volume (1): Issue(4)

Q. Tian, N. Sebe, M.S. Lew, E. Loupias, T. S. Huang, "Content-Based Image Retrieval
Using Wavelet-based Salient Points."

Dr.H.B.Kekre, Sudeep D. Thepade, Varun K. Banura, "Augmentation of Colour Averaging

http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 2, 2021

(3]

A
ol

el

@1

&

EY

(1

1553

Based Image Retrieval Techniques using Even part of Images and Amalgamation of feature
vectors.” In International Journal of Engineering Science and Technology Vol. 2(10),
2010,5238-5246.

RaimondoSchttini, GianhuigiCiocca, Silvia Zuffi,” A Survey of Methods for Color Image
Indexing And Retrieval In Image Databases".

Anil K. Jain and AdityaVailaya, "Image Retrieval using Color and Shape." 1995.

Mira P., Jesse J., Laurence W., "Fast Content - Based Image Retrieval Using Quasi-Gabor
Filter and Reduction of Image Feature Dimension." SSIAI, 2002,178-182.Michael J. Swain
and Dana H. Ballard, "Color Indexing" in International Journal of Computer Vision, 7:1,
11-32 (1991)© 1991 Kluwer Academic Publishers, Manufactured in The Netherlands.

BS. Manjunathi and WY Ma, "Texture Features for Browsing and Retrieval of Image
Data", in IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol. 18, No. 8,
August1996.

M. Stricker, and M. Orengo, "Similarity of Color Images,” in Proc. SPIE Storage and
Retrieval for Image and Video Databases, pp. 381-392, Feb.1995.

T. Ojala, M. Pietikainen, and D. Harwood, "A comparative study of texture measures with
classification based on feature distribution™, Pattern Recognition, 29:51-59,1996.

T. Reed and H. Wechsler, "A review of recent texture segmentation and feature extraction
techniques"”, CVGIP, 57(3):359-373,1993.

Guang-HaiLiua, Lei Zhangb, Ying-Kun Houc, Zuo-yongLic and Jing-Yu Yangc, "Image
Retrieval Based on Multi-Texton Histogram™.

Luciano da Fontoura Costa and Roberto MarcondesCeasar Jr., "Shape Analysis And
Classification”, Image Processing series, 2001 by CRC PressLLC.

Sangeetha, M., Anandakumar, K, Bharathi, A, (2016). Automatic Image Annotation and
Retrieval: A Survey, International Research Journal of Engineering and Technology
(IRJET), Volume: 03 Issue: 04, Apr-2016.

Sangeetha, M., and Anandakumar, K, (2015). Annotation based Image Retrieval System by
Mining of Semantically Related User Queries with Improved Markovian Model, Indian
Journal of Science and Technology, Vol 8(35), DOI: 10.17485/ijst/2015/v8i35/70814,
December.

Sangeetha, M., Anandakumar, K, Bharathi, A, (2016). An Improved Markovian Semantic
Image retrieval system Using Optimized Product Quantization, wulfenia journal, Vol 23, No.
10; Oct 2016.

http://www.webology.org



