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Abstract—Researchers have attempted to find suitable model
to retricval the semantic personal images. Keyword
annotation technique have been applied to improve for the
semantic model. The process of such approaches is done by
text searching. The model is rather radimentary and it does
not specific enough for representing the meaning of images.
The aim of this paper is to present a novel technique with
hicrarchical concept and combining the qualitative features for
semantic image retrieval. The approach is composed of two
main stages: (1) annotation of the query image with semantic
terms from an clectronic thesaurus WordNet and (2)
comparison of the query to other annotated images with
similarity measure. The experimental results indicate that cur
proposed  approach  offers  significant  performance
improvements in the interpretation of semantic meaning with
the maximum of 79.1%.

Keywords-image processing; semantic images; content based
image refrieval; keyword annotation; WordNet

L INTRODUCTION

Recently, personal image is increasingly becoming an
important topic due to the widespread availability of various
digital image capture and the proliferation of media
communication channels. Taking photos quickly and easily,
so the number of photos has increased significantly. When
people need to find a desired image, they often spend time
searching the images in image collections, especially
collections related to an event (a social event, or a personal
event). Therefore researchers attempt to find the various
methods to organize them are necessary, Traditional methods
in image retrieval have managed search a query-by-example
paradigm as Content-Based Image Retrieval (CBIR). CBIR
is the tool for similar images based on their visual features,
The set of image resuits have successfully completed for
matching in the term of low-level features between two
images but do not enough to comprehensively characterize
personal images. In addition, the performance of most CBIR
systems is constrained by the low-level properties of these

features because they cannot efficiently model the user’s
high-level expectations [1]. Since this problem remains
unsolved, many research in image retrieval attempt to find
the new framework to characterize the image content with
higher level semantics, closer to that familiar to the user in
mind.

II.  RELATED WORK

Wherever Researchers have begun to combine keyword
and visual feature maps into higher level concepts for actual
semantic images. Important objects in image are manually
annotated with the most relevant keyword. Then, every
image in the database is compared against those keywords to
detect the specific keywords of the image. Some researchers
have addressed the issues of leaming of term similarity
matrix and keyword grouping for intelligent query expansion
[2]. They construct more meaningful concept clusters of co-
ocewring keywords technique. For example, a user needs to
find an image “a man resting on the beach”. The irrelevant
images that are labelled with a set of beach keywords are
also returned. Fan et al. [3] have proposed a semantic-
sensitive framework for image content representation by
using salient objects. The salient objects are defined as the
connected image regions that are visually significant and

mainain  the dominant visual properties for the
corresponding object classes. Jun Yang{4] has developed a
prototype system iFind for image retrieval, which

implemented a semi-automatic image annotation strategy [3].
A set of keywords on the image is related to the semantic
contents. A weight is assigned to each link to show the
descriptive power of the comresponding keyword. However,
iFind lacks to find the similarity between different words that
is another problem posed by the richness of natural language,
such as synonyms, polysemy and other complex word
relevancy.

There are many research to interest the new idea for
supporting hierarchical image and multi-level image
annotation. Fan, Jianping [6] has incorporated the concept
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Figure 2. Concept Representation in WordNet Framework

first Information Content (IC) notion by relying node based
approach. Information Content (IC) is the concept that has
specified and detailed information. RIK first uses Corpus to
get the probabilities of each concept and computed how
many times the concept appears in the Corpus.

freq(e) = Leer count(c;) (1)
where € stand for subsuming relationship, to get the
frequency of word ¢, it summations all the count of each
word ¢; , which is subsumed by word ¢ . Next, the
probabilities of each concept are calculated by the following
relative frequency.

Prob(c) = freq(c)/N (2)

So, the IC of concept ¢ can be computed by taking
negative logarithm of relative probability. If only one root
node is selected, the probability of that node will be 1. This
is because root node concept subsumes every concept in
WordNet. Second, RIK calculates IC of a concept by taking
the negative logarithm of probability. Finally, semantic
similarity between two concepts will be calculated.

IC(concept ¢) = —log(Prob(c)) 3)

B. Units Jiang and Conrath Measure (JNC)

There are many different approaches for computing
semantic distances from the WordNet. INC [13] measure’s
performance is the best among other similar measures. INC
[13] calculated from the same notion of the IC and takes into
account the distance between selected concepts.

Sim{c;, ¢;) =
1/[1€(cy) + 1€(c5) — 2 * IC(les{ey, ¢3))] ey
where lcs{cy, ¢;) is the IC value of lowest common
subsumer  between two concepts (ci,cy) . RIK

measure only consider the information content of
subsuming word. JNC combines node-based and edge-
base approach therefore similarity between ¢4 and ¢;
is difference.

C. Lin Measure (LIN)

Lin et al.,[14] is another following the similarity theorem,
use the ratio of the commonality and information amounts
essential for describing each concept. Commonality between
two concepts is the Information Content of les. In reality, Lin
measuse has the close relation of INC.

, 2xIC(les{eq.03))

Sim(ey &) = =Ty )

where shortest length is the shortest path between two
concepts. D is the overall depth of WordNet.

IV. EXPERIMENTAL RESULTS

In this section, we evaluate the experimental results by
comparing with four measures: RIK, JNC, LIN and LNC as
descript details in previous section.

A. Dataset and evaluation methods

The In our experiments, the dataset used in this paper is
downloaded from LabelMe[11]. We manually selected 1,500
probe images in this dataset. Each contains 100 images on
the same topic. We use 1,300 images as training set and the
remaining 200 images as a testing set. In this works, we
focus on images of 8 categories: beach, skiing, graduation,
wedding, birthday, yard-park, ball game and family time.
The database was setup to cover a variety of image contents.
Example: road, sky, sand, tree, car, building, garden etc. In
this work, we occupy RIK, JNC, LIN and LNC as the
measurement tool. To evaluate the method, precision, recall,
f-measure and accuracy are applied [17-19]. Their definitions
are shown below,

# of correctly images of classi

recision; = 7
P i #of images toclassi 7
rocall, = #of con:ectly 11'nages of class ¢ )

#of images in the class /

) e 1
f —measureg = 2°p refc,lsmn' recal (%)

precision; + recall;

tlyi
acouracy= #of C{)ITE':C yimages (10)
#of images
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