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Abstract— This paper proposes an improved system using a textual pre-filtering combined with an image re-ranking in a 
Multimedia Information Retrieval task. Three different sub systems Text based subsystem, content based subsystem and 
fusion of both subsystems is used for multimedia information retrieval processes to overcome semantic gap in a given query. 
To get the accurate result we use Multimedia information retrieval on publicly available Image CLEF Wikipedia Collection. 
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I. INTRODUCTION 
 
 An Image Retrieval is a computer based system which 
allows to brows, search, and retrieve images from 
large image database. Most traditional method for 
image retrieval uses metadata such as keywords, 
descriptions of   for image retrieval over the 
annotation word. The use of text description to the 
images or visual features like color, shape, texture 
have been used for image retrieval from database. The 
idea behind multimedia fusion is to exploit the 
individual advantages of each mode, and use the 
different sources as complementary information to 
accomplish a particular search task. In an image 
retrieval task, multimedia fusion tries to help in 
solving the semantic gap problem while obtaining 
accurate results. 
In this paper we are using late semantic fusions that 
combine textual pre-filtering with visual re-ranking to 
overcome the semantic gap in multimedia information 
retrieval system. The database used for this 
experiment Wikipedia collection at Image CLEF 
2011. 
 
II. MULTIMEDIA INFORMATION 
RETRIEVAL 
 
Multimedia information retrieval is deal with both 
text based and content based carrying out both 
monomodal and multimodal experiments using 
different fusion techniques to solve the semantic gap 
problem. 
Multimedia data such as images, videos are low level 
features   stored in machines. On the other hand 
mostly the user uses high level features such as 
keywords in search engine.It is difficult task to map 
both features in order to match the information and get 
the user required output. In order to enhance the 
multimedia information retrieval by combining the 
both textual and content based information.   

 
Combining two types of information which are 
semantically expressed at different levels such as texts 
and images is an instance of the “semantic gap” 
problem. 
Multimedia fusion technique is related to different 
levels of fusion: Early, late and transmedia fusion 
 

 
Fig 1 Early, late and transmedia fusion 

 
Early fusion that concatenating extracted features 
(visual, textual) from different information sources. 
Here for concoction  the extracted features are of same 
type which is main disadvantage of this fusion. 
Late fusion or Transmedia fusion consists in 
combining 
the individual decisions obtained based on each of the 
monomodal features.  
    
III. IMAGECLEF WIKIPEDIA COLLECTION 
 
The database used for the experiments is Wikipedia 
image database with the user generated annotation of 
the images. It is available in three different languages 
English, French and German. The database contains 
237,434 images and their related user-supplied 
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annotations. 
Fig.2 shows the image example from the database 
with its metadata. The textual image information of 
the image is available in the several fields such as 
name, caption, comment, description etc. The name of 
image is available in in the field <name>.When the 
language of the annotations is identified, 
<description>, <comment> and <caption> are 
provided for those languages that describe the image. 

 
Fig 2 Image in the collection and metadata. Source  

http://imageclef.org/2010/ wiki. 
 
IV. DESCRIPTION OF THE DEVELOPED 
ENVIRONMENT 
 
A three-subsystem architecture was developed: TBIR 
(Text-Based Image Retrieval),CBIR (Content-Based 
Image Retrieval), and  Fusion subsystem. 
                           
A. Text based information retrieval sub-system 
In early 1970s, text based image retrieval was widely 
used for image retrieval. In TBIR the images are 
manually annotated by text descriptors. TBIR 
sub-system uses metadata xml tags such as <name>, 
<description> <comment> to extracts the image 
details. TBIR sub system retrieves the relevant images 
for a given textual query i.e.  

Few keywords are required as textual information to 
retrieve available images in the database. As shown in 
fig.3.This technique requires vast human labor for 
manual annotation which is impractical for very large 
databases. To overcome all these drawbacks content 
based image retrieval is introduced. 

 
Fig.3. Text based image retrieval 

 
B. Content based information retrieval sub-system 
 
For TBIR vast labor work is require doing manual 
annotation of images and also time consuming, 
expensive. To overcome these difficulties content 
based image retrieval is proposed. In content based 
image retrieval the query is in the form of image and 
its low level features are used as the content describing 
it. Low level features are set of characteristics of the 
image such as color, texture, and shapes. These 
features are extracted from the query image as well as 
for all the images in the database using feature 
extraction methods.  For CBIR we use the query as an 
image whose features are compared with images in 
database. For this we use the Euclidean distance which 
measure the similarity between different features. 
Formula for Euclidean distance is  

Euclidean Distance = 2                     
..... (1) 
We get the following result using CBIR on matlab 
using above formula. 

 

 
Fig.4. Content based image retrieval 
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C.Fusion Sub-system  
Fusion sub-system is nothing but combination of 
TBIR and CBIR. It is used to reduce complexity. By 
using fusion subsystem we get relevant images to the 
query at the top position. To reduce the complexity of 
database we use the pre-filtered list of TBIR on which 
we perform content based image retrieval. TBIR uses 
the textual information from the annotations 
(metadata) available for the images to obtain the user 
specific result. The output is the pre-filtered list of 
result which is used as an input for the CBIR. CBIR 
uses the textual pre-filtered list to give the example 
image an input for the visual information retrieval. 
The Fusion sub-system is nothing but merging of these 
two results. We can implement the fusion subsystem 
as shown in below fig.  This gives better result. 

 
Fig.5. Fusion subsystem image retrieval 

 
CONCLUSION 
 

In this paper we present multimedia information 
retrieval using fusion subsystem that uses the 

combination of textual pre-filtering technique and 
image re-ranking using late semantic algorithm which 
reduces the size of database and gives the user specific 
result. The textual pre-filtering technique reduces in 
suitable way to reduce the size multimedia database to 
get final fused result.  TBIR capture better semantic 
meaning used in combination with CBIR which 
overcome the semantic gap problem. 
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