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Abstract — With the exponential growth in the Internet Technology, Image analysis and retrieval is a typical domain and 
high degree of abstraction is required for which semantic gap is major key problem. To overcome these issues, people need 
to organize and access the increasing amount of user-tagged multimedia. A tag gives the descriptive information of an image 
so it becomes necessary to incorporate both image content and tag information for image retrieval and image annotation task. 
The proposed technique utilizes global low level features of an image such as color, texture, pattern and edge and build 
similarity graph to find nearest neighbors of an image. Finally, A scalable and novel random walk for fusing the parameters 
to balance the visual content and tag. This Proposed System provides the improvement in the retrieval performance of 
Content Based Image retrieval, Text based image retrieval and image annotation. 
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I. INTRODUCTION (HEADING 1) 
 
Image retrieval [8] is the field of study concerned 
with searching and browsing digital images from 
database collection. This area of research is very 
active research since the 1970s. Due to more and 
more images have been generated in digital form 
around the world, image retrieval attracts interest 
among researchers in the fields of image processing, 
multimedia, digital libraries, remote sensing, 
astronomy, database applications and other related 
area.  
 
       CBIR [5] has been studied and explored in image 
processing concept. CBIR extract automatically low 
level features such as color, texture, shape to retrieve 
the images from a large collection of images. As there 
is a rapid increase of digital images on the internet, 
the automatic semantic image annotation in image 
retrieval approach has become a key concept. 
         
      Image annotation was intended to add keywords 
automatically for images to represent the semantic 
content for the image. 
              

 
 

Figure 1: Semantic Gap 
 
        Semantic gap [9] is described as the lack of 
coincidence between the information that one can 
extract from the visual data and the interpretation that 
the same data have for a user in a given situation. 
             

        Most studies in this field [9][10] have focused 
on how to group images into semantically meaningful 
categories or index image in a database based on low-
level visual features of the images. These systems 
follow the paradigm of representing image via a set 
of features such as color, texture, and shape. 
However, it is difficult to describe high-level 
semantics using low-level features. 
 
Generally,Tags [7] associated with images contain 
valuable information for superior image search and 
retrieval processes. Specifically, it has not been yet 
studied properly about the task of ranking images 
matching with a given query  tag. Therefore, simply 
using tag [4] in image retrieval task is not a resonable 
and reliable solution. The visual information of 
images should also be taken into consideration to 
improve the image search engines since visual 
information gives the most direct correlations 
between images, and 80% of human cognition comes 
from visual information.   
 

                            
                            Tags: Bird flower nature 
                            Figure 2:Image with tag 
 
Figure (2) shows an image with tag consisting a bird 
and flower both are semantically relevant to an 
image. The last tag associated with the image nature 
is not a noisy tag since this picture was taken when 
the photographer was taking the photos of nature. But  
in terms of image retrieval task, this tag is noisy tag 
because it is too general term. Thus tags inevitably 
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contain injected noise in the manual labelling process. 
Hence, Content based image retrieval does not 
produce such meaningful results. Therefore, tag data 
[13] is an ideal source for improving the image 
anlaysis and retrieval procedure. 
 
         In this paper, we will study first how to reduce 
the semantic gap between low-level image features 
and high-level semantic concepts which is still the 
key hindrance towards the effectiveness of content-
based image retrieval systems [5][7].  
  
            The second method [16] is used to create a 
scalable and effective algorithm to analyze the visual 
information and tags of images as there are huge 
amount of photos are available on the internet and 
uploaded by users. 
 
         The remainder of this paper is designated as 
follows. The next section shows related work to this 
approach. Section III describes the proposed system 
design and architecture. Section IV explains the 
algorithm for Pseudo Relevance Feedback. Section V 
discusses advantages with disadvantages. Section VI 
gives several application areas of proposed work. 
Section VII concludes the paper with the future work.     
 
II. RELATED WORK 
 
        Image retrieval is an extension to traditional 
information retrieval. Low-level visual features [1] 
such as color, texture, shape and spatial relationships 
are directly related to perceptual aspects of image 
content. Since it is usually easy to extract and 
represent these features and fairly convenient to 
design similarity measures by using the statistical 
properties of these features, a variety of content-based 
image retrieval techniques have been proposed in the 
past few years. 
 
      Many Machine Learning techniques [2] have been 
introduced to improve unreliable descriptive 
keywords of images that have focused on annotation 
refinement, i.e., identifying and eliminating the 
imprecise annotation keywords produced by the 
automatic image annotation algorithms. This method 
achieves limited success in the retrieval since it 
totally ignores the visual content of the images. 
    
      To address this problem, distance learning 
techniques [9] is employed to construct the semantic 
gap which learns a distance measure to study the 
similarity in the textual space. This is essential to the 
concept of clustering, semantic distance estimation 
and image annotation. One drawback with the 
learning technique, it increases the computational 
cost as it draws more manually labeled data. 
  
Due to the noisy and sparse nature in the human 
generated tags, how to understand and utilize these 

tags for image retrieval tasks has become an 
emerging research direction. As the low-level visual 
features can provide fruitful information of an image, 
they are employed to improve the image retrieval 
results. To accomplish this work [2][6], the   
proposed framework is introduced for mapping 
between the image contents and the semantic tags 
based on the collection of the labeled set of images 
and using a different model to predict or identify the 
unlabelled tags. 
   
      Instead of relying on the complicated model and 
machine learning technique, an effective approach is 
used to bridge between image and the verbal tag in 
web application which helps us to perform a better 
search to find the image from the tag and vice-versa. 
It also helps us to do a better content based image 
retrieval task. 
 
III. PROPOSED SYSTEM RCHITECTURE 

 
      The proposed system defines a unified framework 
for performing tasks related to image retrieval, 
including content-based image retrieval, text-based 
image retrieval, and image annotation. The main 
feature of the system is to provide the user with an 
efficient and effective image retrieval system that 
allows him to search the image database. When the 
user gives a query image to the system. It is 
designated as follows: 
 
 

 Extraction of the global feature from every 
image. 

 Building the Hybrid graph between image-
image and image-tag. 

 Perform a novel random walk through the 
system. 
 

After performing this step it will retrieve the image 
from the database and hence the image is found 
otherwise it shows no other results.  
 
A. Global Feature Extraction 

 
 The global feature representation technique [1] is 
widely used in image processing, computer vision 
and Content based image retrieval. These techniques 
extract the low level feature such as color, texture, 
pattern, edge to provide meaningful information of 
the image. It is very efficient in computation and 
storage. In this paper, we extract four different kinds 
of global feature. 
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Figure 3: The Proposed System Architecture 
 
 

1. Color: 
 

Color [15] is an important feature for image 
representation which is widely used in image 
retrieval. Color feature can be calculated using color 
moment: mean, variance, skewness. Color moments 
are measures that can be used differentiate images 
based on their features of color. Once calculated, 
these moments provide a measurement for color 
similarity between images.  
                           N 
Mean: Eij = (1/N) ∑ Pij   

 (1) 
                           j=1 
 
                                    N 
Variance: δij= ((1/N) ∑ (Eij- Pij) 2)1/2  

 (2) 
                                   j=1 
        N 
Skewness: σij= ((1/N) ∑ (Eij-Pij) 3)1/3  

 (3) 
        j=1 
 

2. Local binary pattern: 
 

  The local binary pattern [18] is defined as a gray-
scale invariant texture measure. Here each image 
pixels are first labeled by thresholding the difference 
between the center pixel and its neighbor.  Using a 
function u(x), u(x) = 1 when x≥0 otherwise 0. The 
patterns are said to be uniform if the transitions 
between “0” and “1” are less than or equal to two. In 
this way, local binary pattern effectively and reliably 
capture the pattern information of the images. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   

3. Texture: 
 

Texture is another property of an image. It is a 
regular repetitive or visual pattern of an image. 
Texture analysis [14] plays a vital role in image 
processing and pattern recognition tasks such as 
remote sensing, medical imaging and robot vision and 
query by content in large image databases. In this 
section to extract texture features, we introduced 
multi-resolution filtering techniques such as Gabor 
wavelet transform [12] to characterize texture by the 
statistical distribution of the image intensity. The 
Gabor wavelet transform [4] is then applied on the 
scaled image with five levels and eight orientations, 
which results in 40 sub images. For each sub image, 
three moments are calculated: mean, variance, and 
skewness. 

4. Edge: 
 

 An edge orientation histogram is extracted for each 
image. We first convert each image into a grayscale 
image, and then employ a Sobel edge detector to 
obtain the edge map for computing the edge 
orientation histogram. The edge orientation histogram 
is quantized into 36 bins of 10 degrees each. An 
additional bin is used to count the number of pixels 
without edge information.   
 
       Thus, these feature vectors are used to represent 
all the global features for each image in the dataset, 
which is further normalized to zero mean and unit 
variance. 
 
B. Hybrid Graph Construction 
 
When the global low level features are extracted, an 
image similarity graph is constructed using kNN 
graph, εNN graph. This nearest neighbor graph based 
method [2] is used to efficiently build image tag 
bipartite graph. This bipartite graph cannot accurately 
interpret the relationship between image and tag 
because it is undirected graph. To overcome this 
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issue, this graph is converted into directed graph. 
Then a Hybrid graph is constructed by combining 
these two graphs: image similarity and image-tag 
directed graph. This Hybrid graph based method is 
used to improve the quality of tag by performing 
random walk model that will be introduced further. 
 
C. Random Walk Model 
            A novel random walk model [19] is proposed 
on hybrid graph to smoothly employ the visual and 
tag information for image retrieval task. Using 
transition probabilistic matrix random walk can be 
performed easily on the hybrid graph. To provide 
more flexibility on the random walk model, the 
parameter λ plays an important role in the transition 
probability matrix to define how random walk 
diffuses on two sub graphs: image-image and image-
tag graph. When λ = 1 the random walk performs on 
the image-tag sub graph. On the other hand, when λ = 
0 random walk will not diffuse on the image-tag sub 
graph, and it only diffuses on the image similarity 
graph. In the intermediate case, when λ is relatively 
large, the diffusion on the image-tag sub graph is 
faster than the diffusion on the image similarity sub 
graph.  
 
         As a result, the random walk will depend more 
on the image-tag information. If λ is relatively small, 
the results will depend more on the image visual 
information. The random walk sums the probabilities 
of all paths of length t between the two nodes. It gives 
a measure of the volume of paths between these two 
sub graphs. 
D. Pseudo relevance feedback 
 
       Relevance feedback [17] is a feature of some 
information retrieval systems. For a given query, the 
system first retrieves a list of ranked images 
according to a predefined similarity metrics. Then, 
the user marks the retrieved images as relevant to the 
query or not relevant. The system will refine the 
retrieval results based on the feedback and present a 
new list of images to the user. It is an effective 
scheme to reduce the gap between low-level features 
and semantic concepts in content based image 
retrieval. However, it involves the user interaction in 
the retrieval processes, which is infeasible in some 
retrieval applications. 
 
 Pseudo relevance feedback [16] is an important 
technique for improving the retrieval accuracy. The 
proposed system takes the basic idea of pseudo-
relevance feedback: assume a small number of top-
ranked images in the initial retrieval results that are 
relevant and select from these results related to the 
query. Thus it leads to improve the query 
representation through query expansion. Also, it 
provides an efficient method for automatic local 
analysis. It automates the manual part of relevance 
feedback, so that users would obtain improved 

retrieval performance without an extended 
interaction.  
 
IV. THE  ALGORITHM FOR PSEUDO 

RELEVANCE FEEDBACK 
 
Step 1:Given the query node Vi , form a 1× n vector 
(n is the total number of nodes), with the i th entry 
equal to 1 while other entries equal to 0. 
 
Step 2: Perform a t-step random walk and get a new 
vector v* = v Pt. 
 
Step 3:Get the top- L nodes with the highest values in 
vector v* (notice that, in the image-to-image retrieval 
task, the top-L nodes are in the image node set D 
while in the image-to-tag task or image annotation 
task, the top-L  nodes are in the tag node set T). 
 
Step 4: Form a new 1× n vector v’ with the i th entry 
equal to 1, the entries represent the top-L nodes being 
equal to 1, and other entries being equal to 0. 
 
Step 5: Conduct a new t-step random walk and get 
the results v* = v’ Pt .Rank the vector v* as the 
retrieval results. 
 
          In the above algorithm [4], we only conduct 1-
round feedback. Actually, this algorithm can also run 
multiple feedback rounds. This algorithm helps to 
give accuracy for the random walk model so that it 
retrieves the correct results. 
 
Definitions and Variables Used 
Vi: Node of an image at i th entry. 
 i: is an entry of a matrix.   
n: is the total number of nodes. 
v: dimensionality vector of each image. 
D: denotes the set of image nodes. 
T: denotes the set of tag nodes. 
Pt: Transition Probability of all the length t.  
v’ & v*: new dimensionality vector of an image & 
vector rank to retrieve the result. 
 
V. ADVANTAGES 

 
The Proposed system will provide more user 
interaction to improve retrieval performance. These 
gives advance in computer vision domain for 
encouraging image processing concept. Hence, this 
will remove image annotation problems & noisy tags. 
Thus it will lead to improve image quality and tags. 
Here the disadvantage is that we use machine 
learning techniques which require more 
generalization capability and thus increases 
computational cost. 
 
VI. APPLICATIONS 

 
1) Content Based Image Retrieval: 
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     CBIR is the application of computer vision 
techniques to the image retrieval problem. Given an 
image, find relevant images based on visual 
information of an image. The relevant documents 
should be ranked highly based on similarity 
measurement. 

 
2) Image-to-Tag Suggestion: 

 
     This is also called image annotation. Automated 
image      annotation is an active and challenging 
research topic in computer vision and pattern 
recognition. Given a query as image and find related 
tags that have semantic relations to the contents of 
this image. 

 
3) Text Based Image Retrieval: 
  

     Given a tag as a query, find a ranked relevant list 
of images associated with this tag. This is more likely 
called as text based image retrieval.  

 
 
4) Tag-to-Tag Suggestion: 
 
     Given a tag, search some other relevant tags 
to this tag. This is also known as tag 
recommendation problem. 
 

CONCLUSION 
 
This paper provides relevance feedback mechanism 
for filling the gap between the semantic searching and 
low level features for image processing. We do not 
need to train any learning function or any training 
data; hence they can be easily adapted to very large 
datasets which will give secure and efficient search 
method. In this paper we introduced an efficient 
algorithm to interpret the user query and 
automatically extract the semantic features and 
perform random walk based on Markow random walk 
that can make the retrieval more effective and 
accurate. Furthermore, this can be designed in a 
flexible way to include all the information pieces to 
improve the retrieval performance.   
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