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Abstract

Image ranking is being used by commercial search engine giants to improve the precision of images searched. Traditional image
retrieval systems used are based on keyword search. In such query based systems information from the image is not utilized.
Manifold Ranking (MR) technique has been successfully applied for content based image retrieval. In this paper an attempt has
been made to enhance the novel graph based Efficient Manifold Ranking (EMR) approach to solve ambiguity issue. The main
objective is to annotate the images with some manually defined concepts using visual and context based features for learning a
latent space. By feeding the latent vectors into existing classification models, it can be applied to multimedia annotation which is
one of the most important problems in multimedia retrieval. This paper also aims to show a more sophisticated algorithm to
directly incorporate the discriminate information in training.
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I. INTRODUCTION

Due to the exponential growth of web, users are becoming more and more dependent on search engines to get information as per
their needs. Users look at the top-ranked results and usually depend on the first few results displayed. The results devised by
such query based systems, searched without image processing yield results that are usually inconsistent. An information
gathering process commence when user posts a query into the system. Queries are recognized statements of information needs,
for example search strings in web search engines. In information retrieval a single object in a collection is not identified by a
query uniquely, instead several objects may equal the query, perhaps with different degrees of relevancy. Although image search
is a prevalent feature in many search engines; the majority of image searches use slight, if any, image information to rank the
images. Instead, normally only the text on the pages in which the image is inserted is used. There are three reasons for this: first,
text-based search of web pages is a well-studied problem that has achieved a great amount of real-world success. Secondly, a
central job of image examination is yet largely an unsolved problem: human recognizable objects are usually not automatically
detectable in images. Although certain tasks, such as discovery of faces and highly textured objects like DVD covers, have been
successfully addressed, the problem of general object detection and recognition remains open. Few objects other than those
stated above can be reliably detected in the majority of images. Third, even for the jobs that are successfully addressed, the
processing required can be quite expensive in comparison to analyzing the text of a webpage.

Not only do the signal-processing algorithms add an additional level of complexity, but the quickly increasing average size of
images makes the simple task of transferring and analyzing large volumes of data difficult and computationally expensive[2]. In
recent years a lot of work has been done in the field of image ranking, re-ranking. Several algorithms have been proposed to
improve the quality of such results and provide and efficient and effective mechanism to manage large databases. Traditional
methods do not use the underlying structure information. Databases tend to have underlying manifold structure or cluster. Data
points that belong to the same cluster tend to have the same semantic label. This phenomenon is very useful to discover the
semantic relevance when label information is absent. In this paper we have learnt the existing ranking approaches and proposed
an ambiguity resolution technique in the existing manifold ranking technique.

Il. LITERATURE SURVEY

Ting Yao [3] proposed a multimodal graph based circular re-ranking technique. This technique captures multiple features from
an image to produce more accurate results. The basic idea is to facilitate interaction between different modalities through mutual
reinforcement.

Fergus R. et al [6] employed the probabilistic latent semantic analysis to mine visual categories through clustering of images
in the initial ranked list. Candidate images are then re-ranked based on distance to the mined categories.

Hsu et al [5], Smeulders et al [7], employed information bottleneck approach which is based on a rigorous IB principle to find
optimal image clustering to preserve maximum mutual information between high dimensional low level visual features.
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Generalized Manifold Ranking Based Image Retrieval by Jingrui He, Mingjing Li, Hong-Jiang Zhang, Hanghang Tong, and
Changshui Zhang [4] proposes a general transductive learning framework named generalized manifold-ranking-based image
retrieval (JMRBIR) for image retrieval is proposed. It can be useful when query image is not present in a database.

Semantic Clusters based Manifold Ranking for Image Retrieval by Ran Chang and Xiaojun Qi is a SVM-based relevance
feedback technique applied to create semantic clusters for computing the reliability score of each database image. The reliability
scores are incorporated into the affinity matrix to construct a weighted manifold structure. An asymmetric relevance vector is
used to store Graph based Ranking Model for Content based Image Retrieval. The system ensures to propagate the labels in the
relevance vector to the images with high reliability scores and is discriminately spread the ranking scores of positive and
negative images via the weighted manifold structure.

A. Manifold Ranking Algorithm

1) Calculate the Ko nearest neighbors for each point; connect two points with an edge if they are neighbors.
2) Form the affinity matrix W defined by

Wy = ghdiEman2e

If there is an edge linking between X; and X; Let, W;i=0.
3) Symmetrically normalize W by S=D"Y2WD-"2 in which D is the diagonal matrix with (i,i) —element equal to the sum of the
i""row of W.
4) Letf(0) be a zero vector. Iterate f (t+1) =aSf (t) + (1—a)) y until convergence, where a is a parameter in [0, 1).
5) Let f'i denote the i component of the limit of the sequence {f ()}. Rank each point X; according to its ranking scores fi
(largest ranked first).

Table — 2.1
Steps to construct a ranked connected network using manifold
Steps Significance

1 Connected network construction
2 Assignment of weight values to the nodes in network
3 Symmetrically normalize the network to obtain the convergence
4 Spread the ranking scores to neighborhood points in a network and repeat the process until global state is reached.
5 Point ranking in a network according to their final ranking scores

#. Shortfalls of Manifold Ranking Algorithm

1) MR can be only useful when a query image is in a database as it considers a query image as one of the vertex point in
the graph construction process.

2) When the query image is not in the database MR cannot spread its ranking score to the images in the database. In real
world applications, the query image is provided by the user which is not present in the database. Thus, the usefulness of
MR is limited.

. Efficient Manifold Ranking™

The problems in original manifold ranking method are handled from two main aspects:

1) Scalable Graph Construction

It is identified that the graph construction cost is in proportion with the graph size. It means that for each data point it is not
possible to search the whole database as per the KNN strategy. Instead of using KNN strategy anchor graph is constructed.

1) Efficient Ranking Computation

I11. PROPOSED SYSTEM

In this paper we have focused on removing the ambiguity problem in manifold ranking technique. Ambiguity is the middle stage
in visual processing that provides incorrect information retrieval. Proposed system focusses on performing out of sample
retrieval on a large scale database efficiently in a shorter time span. It gives a way to deal with ambiguity issue and handle new
sample query image for information retrieval. It also tries to reduce the computational complexity and addresses a strategy for
anchor graph construction.
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A. System Architecture

l Content Information ]

[ Context Information |

Fig. 1: Proposed system architecture.
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J Functional Requirements

Purpose: To retrieve the related images from database based on content and context features.

Inputs: Query images from the real world.

Outputs: List of related images is retrieved.

21 General Constraints and Dependencies

Constraints: Proposed system is entirely based on image processing. We have considered JPEG format for images to

process with.

Dependencies: Users must have an enough memory to hold extracted features. The system should also specify that the

object is an image file.

7/ Layout of the system

— The administrator has to insert the images one at a time into the database before starting with the query image. The user
interface gives the query image whose related image from database has to be extracted. The images should be from real
world entity.

—  The user interface may also provide context information about given query image in case it is available.

—  The features of the query image is extracted and stored temporally for comparison.

— In the same way the features of images in the database is extracted.

— User specifies the feature and context based on which the related database image has to be extracted as output. We have
considered are color histogram and average RGB as features for extraction.

—  After the comparison if the image of database is related to the query image then that image will be added in the list of
output images.

4) Technology used

The technology used in implementing CBIR is divided into three layers. The basic functionalities are developed in Java class

member functions. The Java Server pages, Java Servlet and HTML are using procedures and functions residing in the front-end

call Java class member functions. As with securing a network securing a database by looking at the various layers that are

involved is an effective approach. Security of databases can be defined as preventing unauthorized or accidental disclosure,

alteration, or destruction of data. In addition, the confidentiality of data that exists in the database must be considered as should

the availability of that data. The separation of duties should be considered in the operator role instead of just granting one

operator control over an entire process. Operator’s roles do need to be carefully defined and kept within the realm of production
support as much as possible.

X1 System Requirements

a) Hardware requirements

—  Processor: Minimum Pentium 2 266 MHz processor.

- RAM: 512 MB

— Disk Space: Min 20 GB for JAVA , IDE and OS

— Input/ Output device: Generic USB keyboard mouse and plug and play monitor.
b) Software requirements

— OS: Minimum windows XP

L]
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— Programming language: JAVA (jdk 7 /8)

— IDE: Netbeans 7/8

— Database: MySql 5.x

@) Modules
a) User Module

The system provides registration facility for new user. A new user can provide necessary details to register to the system. Once
the user registers with the system by using user credentials he/she can log on to the system.
The user of the retrieval system is provided with following functionalities.

—  Search by Content

—  Search by Name

—  Search by Points

— Graph View
b) Admin Module
Admin module is responsible for management of entire retrieval process. Admin module is supported with following
functionalities.

— Add Picture to portals

Picture search history

User access
View all
71 Implementation Steps

— Low level features are extracted from images and used as coordinates for data points in graph.

—  Selection of anchor points are done to construct weight matrix Z by kernel regression with small neighborhood size s
— Extraction of low level features from uploaded image is done to update the weight matrix Z.

— Ranking score is computed by combination of image features and tag information. This score is given by

r* =(,—aH H) 'y

— Most relevant images are the ones with highest ranking score which are returned to the user for a given query.

IV. RESULTS AND CONCLUSIONS

Images from five different categories were considered. We have considered that images in the same category belong to the same
semantic concept. Which means images from the same category are judged relevant and otherwise irrelevant. We use each image
as a query for testing the in-sample retrieval performance. We have extracted colour features for learning semantic concept. The
results for retrieval performance are as shown in Figure 2.

Results
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Fig. 2: Results Generated for Proposed System
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