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Abstract: With the emergence of the low cost multimedia enable devices and storage the progression of the
multimedia increases at an incredible velocity. These advancements in the technology have culminated with
the immense amount of data. Effective utilization of this colossal data requires a need for the effective and
intelligent system and technique to store, annotate, manage, search and retrieve. Semantically analyzing and
interpreting the multimedia data is an open challenge. Multimedia analysis starts from the text based system
to the content based and finally to the semantic based retrieval systems.
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INTRODUCTION images on the Face book, flicker.com etc. How we can

Today is the digital era and the proliferation of the the major research problems. It emerges the need for the
multimedia is increasing at an exponential rate. Now intelligent retrieval systems. The researchers are
thousands of Gbs data can be stored easily. The huge continuously exploring the new ways of finding and
aggregate of data is available both online and  offline. retrieving the digital data from a large corpus according to
This large aggregation leads to the difficulty of finding the user requirement or interest.
the relevant data of the interest. It will be impractical and Traditionally, the amount of the digital data
difficult for the user to find search manually for the production is limited due to the high storage cost and the
particular data. Retrieving the semantically relevant data limited multimedia enable devices. The images and videos
of the user interest becomes an intriguing issue. were annotated manually. But with the rapid advancement

Due to this explosive growth there is a strong urge for in the technology the data production rate also increases.
the technologies that can access and retrieved the desired This increase in the data production makes the manual
video from the large video corpus with the accuracy. text based systems impractical. This makes the researcher
Apparently the manual analysis of the Image and video to explore an automated ways to organize, analyze and
data seems to be applicable for the small collection. retrieve the ever increasing digital data. As a remedy to
Unfortunately it will be not practical to use it for the the drawback of the text based retrieval technique the
colossal and ever increasing digital data corpus. In order content based technique was proposed in  the  1990’s.
to address these issues, research communities have been The content based retrieval techniques interpret and
exploring the ways to retrieve images and videos analyze the digital data by using the primitive feature i.e.
efficiently and effectively from the large digital data color, shape and texture. The content based technique
corpus. The large amount of multimedia data is available successfully automates the images and videos analysis
both offline and online including Youtube, Google, Blinkx, process but comes up with the disaster of the semantic
Pixsy, fooooo, VideoSurf, Truveo, MSn, Yahoo and gap. Which is due to the fact the image or video is not
facebook etc. Nowadays hundreds of thousands of merely the combination of pixels but also contain different
videos are uploaded per day on the Youtube.com and semantic  information  as well.  To    reduce   the  semantic

extract the particular information of our interest? Is one of
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gap the research trends has been drifted from the content
based  approach   to   the   semantic  based  approach.
The semantic based approaches attempts to reduce the
human intervention along with interpreting the digital data
semantically.

The remainder of the paper is organized as  follows.
In section 2 we discuss  the  text  based  approach.
Section 3 discusses the content based approaches.
Section 4 discusses the semantic  based  approaches.
And section 5 concludes the paper.

Text Based Retrieval: Traditionally, the images and
videos  collection  was  stored  by  manually  assigning
the keywords in the form of metadata attached with it.
These metadata represents the images and video and are
then used for the retrieval [1]. The text based
representation of the digital data was introduced in
1970’s and since then the text based techniques are
applied for retrieving the relevant data from the corpus [2].
Google, yahoo, Msn, AltaVista employ the text based
approach for searching the relevant data according to the
user requirement. The relevancy between the digital data
was computed on the basis of the similarity between the
texts tagged with them.

The main impediment with these techniques is that
the search engine deliberates an image or video relevant
because it is annotated with a specific keyword.
Sometimes the images are relevant but they are not tagged
with the appropriate words and sometimes the images are
irrelevant but they are tagged with the common words
was declared relevant. While in some cases the users
annotate the images or videos with some meaningless
words like in alphanumeric form, this makes the
worthwhile data worthless. The text can be time, event,
location, participants or whatever the user finds relevant.

The manual text based approach works well for the
small collection of dataset but will flunks in the case of the
large colossal corpus. This approach require large amount
of human intervention and is tedious and time consuming.
The text based systems cannot capture the perceptual
property of an images and videos i.e. the visual layout like
color, shape, texture [1]. As the images and videos are rich
in semantics and different persons perceive the same
image or video differently as shown in the Figure 1. It is
due to the difference in the user perception and the
background. The text based annotation approach relies
heavily on the perception of the annotator and annotation
interpretation [3]. Although the text based approach has
gained the benefits but also comes up with some
drawbacks as well. As a remedy   to   the   drawbacks   of

Fig. 1: Multiple interpretation of same images Park like
Tree, Sky, Horse, People, Ridding, Sunny Day,
Outdoor

the text based techniques the content based techniques
have been proposed. The content based techniques were
based on the perceptual property of images and the
videos.

Content Based Retrieval: CBR include retrieval on the
basis of visual, auditory, textual information. Visual
information is preferably used for the Content based
retrieval (CBR) by using color, shape, texture features.
Valuable contributions are made by many of the
researcher in order to achieve the efficiency in the content
based retrieval by using different indexing, annotation,
searching and retrieval techniques. The main goal of the
content based retrieval is to find the similar data in the
corpus. It need to first extract the features from the user
request query and then compare with each other and
display the data whose features resemble with the query.
The main features are color, texture, shape, spatial
relationship and in some cases it may be the auditory
data.

“A picture is worth a thousand words” . For  the1

same image different users interpret it differently. The
image may be defined differently due the user’s
perceptions and backgrounds. For the computer the video
is simply the group of images. And images is interns
simply the group of pixels. The motivation behind the
content based techniques was that the two images or
videos are similar if they contain similar visual layout. But
unfortunately, sometimes the images with the similar
visual structure are not semantically similar as shown in
the Figure 2. In the figure the images that have
approximately similar pixel value but have entirely
different concepts.
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Fig. 2: Images with Similar visual layout but different than the low level feature. The principal obstacle to
Semantics comprehend actual semantic-based image retrieval is that

This situation gives rise to a problem known as the retrieval based on the semantic meaning of the images is
semantic gap. The semantic gap is defined as “the lack of currently being explored by many researchers.
coincidence between the information that one can extract Techniques used to reduce the semantic gap are the
from the visual data and the interpretation that same data semantic annotation or semantic labeling [5,6],semantic
have for a user in a given situation”[4]. It is basically the Concept detectors [7,8], semantic based query analysis
difference between the low level primitive features and the techniques [9], ontologies [10,11], multimodal fusion [12]
high level semantic features. This gap exists due to the and relevance feedback [13]. 
hard coded and inflexible nature of computer. Automated image annotation, intents to and the

Content based retrieval has received much attention correlation  between  low-level   visual   features  and
from the few years. Millions of images and videos are high-level semantics. It emerged as  a  remedy  to  the
available on the internet and these are searched and time-consuming and laborious task of annotating large
retrieved by using Content based Retrieval. Yet, in spite datasets. Most of the approaches use machine learning
of such advancement in the CBR techniques still comes techniques to learn statistical models from training set of
up with some uncertain results. CBR is sometimes pre-annotated images and apply them to generate
worthwhile in some of the specific domains like sports, annotations for unseen images using visual feature
news, medical imaging etc. Still there is a need to bridge extracting technology. To reduce the semantic gap, one
the semantic gap. There is need for the techniques that approach is to employ a set of intermediate semantic
can extract the semantics from the videos, techniques that concepts [14] that can be used to describe visual content
can process the users request semantically and the in video/image collections (e.g. outdoors, faces, animals).
automated ways for indexing, annotating and retrieving It is an intermediate step in enabling semantic image/video
the videos. search and retrieval. These semantic concepts comprises

Semantic Based Retrieval: Certain content based retrieval acoustic, objects, location, genre and production etc. the
techniques was proposed in the past and significant work techniques that are mostly used for these intermediate
has been made by using one or the combination of concept detection are object detection, object recognition,
features for retrieval. But still uncertain outputs come out. face detection and recognition, voice and music detection,
This is due to the fact that content cannot always outdoor, indoor location detection etc. Relevance
represent the actual semantics behind the groups of feedback is an effective technique employed in traditional
frames i.e. video. Content based retrieval systems retrieve text-based information retrieval systems. The integration
the data that are similar to the given one. But sometimes of an ontology in image retrieval can either be used as a
the things that look similar are not semantically similar or guide (for example WordNet) during the retrieval process
accurate. All this comes up with one of the paramount or as a repository that can be queried from [16-18] shows
challenge or problem i.e. semantic gap. that the use of ontologies to relate semantic descriptors

Humans can readily perceive the events, scene, to their parametric representations for visual image
people and objects inside the image and video. They can processing leads to an effective computational and
easily comprehend what is indeed happening inside the representational mechanism.

image or video, i.e. actual semantic. When the user hunts
for a specific image and video from the corpus he/she had
an idea of the particular data which depends upon his/her
perception capability and experience.

Due to the rich content and semantic nature of the
images and videos the research trend has been drifted
from the content based to the semantic based retrieval
techniques. It uses high level features rather than the low
level features. The high level features can express the rich
semantic content of the images and videos in a better way

semantic description of image is troublesome Image

to various concepts [15] such as those related to people,
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Extracting the semantics from the video and image is 5. Carneiro,   G.,     A.B.     Chan,     P.J.    Moreno   and
yet an open challenge. There always subsists in  a  gap N. Vasconcelos, 2007. Supervised learning of
between the low level syntactic feature and high level semantic classes for image annotation and retrieval.
abstract semantic feature. This gap is due to the IEEE Transactions on Pattern Analysis and Machine
difference in the flexible human perception nature and Intelligence, pp: 29.
hard coded computer. Efforts have already been made to 6. Jair Escalante, H., Manuel Montes and L. Enrique
reduce this gap, yet no breakthrough results have been Sucar, 2008.  Improving  Automatic  Image
achieved. Owing to the reason that high level semantic Annotation  Based on Word Co-occurrence.
idea can’t be interpreted by using the low level features. Adaptive Multimedial Retrieval: Retrieval, User and
These primitive features can portray the content of the Semantics Lecture Notes in Computer Science,
image and video. However, unfortunately contents cannot 4918/2008.
cover the entire meaning inside them. Sometimes the 7. Koen,  E.A.,  Van  de  Sande,  Theo  Gevers  and
user’s needs cannot be expressible in terms of low level W.M. Arnold Smeulders, 2010. The University of
features. All stumbling blocks inherently constrained the Amsterdam’s Concept Detection System at Image
performance of the content based retrieval systems. CLEF 2009, springer link Lecture Notes in Computer
Current retrieval systems are stressing on the semantic Science, 6242/2010, pp: 261-268.
accuracy and precision i.e. reducing the semantic gap. 8. van de Sande, K.E.A., T. Gevers and C.G.M. Snoek,
Much of it is achieved but still some things are lacking to 2010. Evaluating color descriptors for object and
completely finish the gap. scene recognition. IEEE Transactions on Pattern

CONCLUSION 9. Nida Aslam, Irfan Ullah, Jonathan Loo and

There is growing awareness among the researchers Framework by using Knowledge Bases for Image
that the content based retrieval system cannot fulfill the Search and Retrieval, IEEE International Symposium
today’s demand. Regardless of using one feature or the on Signal Processing and Information Technology,
combination of feature there are sometimes uncertain pp: 15-18.
results come out. This is due to the fact that the content 10. Wang Wei, et al., 2010.  Wang  Wei,  Payam
cannot always represent the semantics in the multimedia Barnaghi, Member, IEEE and Andrzej Bargiela,
data. Image and Video retrieval is impractical to be Member, IEEE, “Probabilistic Topic Models for
retrieved correctly by using contents because it can Learning Terminological Ontologies”, IEEE
represent more than one semantic at the same time. transactions  on  knowledge  and data engineering,
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