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Abstract:- Graph-based ranking models have been widely applied in information retrieval area. In this paper, we focus on a well known graph-

based model - the Ranking on Data Manifold model, or Manifold Ranking (MR). Particularly, it has been successfully applied to content-based 

image retrieval, because of its outstanding ability to discover underlying geometrical structure of the given image database. However, manifold 

ranking is computationally very expensive, which significantly limits its applicability to large databases especially for the cases that the queries 

are out of the database (new samples).  

We propose a novel scalable graph-based ranking model called Efficient Manifold Ranking (EMR), trying to address the shortcomings 

of MR from two main perspectives: scalable graph construction and efficient ranking computation. Specifically, we build an anchor graph on the 

database instead of a traditional k-nearest neighbour graph, and design a new form of adjacency matrix utilized to speed up the ranking. An 

approximate method is adopted for efficient out-of-sample retrieval. Experimental results on some large scale image databases demonstrate that 

EMR is a promising method for real world retrieval applications. 

Keywords- Manifold Ranking (MR), Efficient Manifold Ranking (EMR), Content-based  Image Retrieval System(CBIR). 
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1. INTRODUCTION 

GRAPH-BASED ranking models have been deeply studied 

and widely applied in information retrieval area. In this 

paper, we focus on the problem of applying a novel and 

efficient graph-based model for content based image 

retrieval (CBIR), especially for out-of-sample retrieval on  

large scale databases. Traditional image retrieval systems 

are based on keyword search, such as Google and Yahoo 

image search. In these systems, a user keyword (query) is 

matched with the context around an image including the 

title, manual annotation, web document, etc. These systems 

don’t utilize information from images.  

Most traditional methods focus on the data features too 

much but they ignore the underlying structure information, 

which is of great importance for semantic discovery, 

especially when the label information is unknown. Many 

databases have underlying cluster or manifold structure. 

Under such circumstances, the assumption of label 

consistency is reasonable. It means that those nearby data 

points, or points belong to the same cluster or manifold, are 

very likely to share the same semantic label. This 

phenomenon is extremely important to explore the semantic 

relevance when the label information is unknown. In our 

opinion, a good CBIR system should consider images’ low 

level features as well as the intrinsic structure of the image 

database. The problem of ranking has recently gained great 

attentions in both information retrieval and machine learning 

areas. Conventional ranking models can be content based 

models, like the Vector Space Model, BM25, and the 

language modelling link structure based models, like the 

famous another important category is the learning to rank 

model, which aims to optimize a ranking function that 

incorporates relevance features and avoids tuning a large 

number of parameters empirically 

However these systems suffer many problems, such as 

shortage of the text information and inconsistency of the 

meaning of the text and image. Content-based image 

retrieval is a considerable choice to overcome these 

difficulties. CBIR has drawn a great attention in the past two 

decades. Different from traditional keyword search systems, 

CBIR systems utilize the low-level features, including 

global features (e.g., colour moment, edge histogram, LBP 

and local features automatically extracted from images. A 

great amount of researches have been performed for design 

in more informative low-level features to represent images 

or better metrics (e.g., DPF [6]) to measure the 

perceptualsimilarity, but their performance is restricted by 
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many conditions and is sensitive to the data. Relevance 

feedback is a useful tool for interactive CBIR. User’s high 

level perceptionis captured by dynamically updated weights 

basedon the user’s feedback. 

2. RELATED WORK 

1)  With the recent advancement of web search ranking 

framework, a.k.a. learning to rank, it was questionable 

whether it can be still applicable to the large-scale content 

based image retrieval settings. Moreover, given the complex 

structure of image representation, it was also challenging 

how to design visual ranking features that not only scale up 

well, but also model various visual modalities and the spatial 

distributions of local features. In this paper, they answer the 

above two questions by investigating the performance of 

learning to rank for the large-scale content based image 

retrieval problem, with some scalable visual based ranking 

features proposed to improve the performance. Specifically, 

they firstly adopt several well performed ad-hoc ranking 

models to generate the Bagof- Visual-Words based ranking 

features. Additionally, to preserve the spatial information of 

image local descriptors, they split images into blocks from 

coarse to fine, and extract ranking features hierarchically 

with a spatial pyramid manner. Finally, image global 

features were also quantized via LSH and concatenated with 

the existing ranking features all together. Experimental 

results on both Oxford and ImageNetdatabases demonstrate 

the effectiveness and efficiency of the proposed ranking 

model, as well as the complementarity of each ranking 

features. 

 

2) In this paper, a framework based on multipliable 

neighbourhood propagation was proposed for RBIR, which 

can be characterized by three key properties: 

i) For graph construction, in order to determine the edge 

weights robustly and automatically, mixture distribution 

is introduced into the earth mover’s distance (EMD) 

and a linear programming framework is involved. 

ii) Multiple low-level labels for each image can be 

obtained based on a generative model, and the 

correlations among different labels are explored when 

the labels are propagated simultaneously on the 

weighted graph. 

iii) By introducing multilayer semantic representation 

(MSR) and support vector machine (SVM) into the 

long-term learning, more exact weighted graph for label 

propagation and more meaningful high-level labels to 

describe the images can be calculated. 

3) This paper presents a new image matching approach for 

CBIR. It first defines the concept of image class and the 

process of image matching in CBIR was formulated into a 

set of hypothesis tests. The retrieval was based on modelling 

positive and negative hypotheses and testing a query image 

against these two hypotheses. In order to model the two 

hypotheses, the paper proposes to calculate first a universal 

image model (UIM). 

4) Radiologist-specified semantic labels were sometimes 

used along with image-based 2Dfeatures to improve the 

retrieval performance. Since radiologicallabels show large 

inter-user variability, were often un-structured,and require 

user interaction, their use as lesion characterizing features 

was highly subjective, tedious and slow. In this paper,we 

propose a 3D image-based spatio-temporal feature 

extraction framework for fast content-based retrieval of 

focal liver lesions. 

3. PROBLEM DEFINITION 

However, manifold ranking has its own drawbacks 

to handle large scale databases – it has expensive 

computational cost, both in graph construction and ranking 

computation stages. Particularly, it is unknown how to 

handle an out-of-sample query (a new sample) efficiently 

under the existing framework. It is unacceptable to 

recomputed the model for a new query. That means, original 

manifold ranking is inadequate for a real world CBIR 

system, in which the user provided query is always an out-

of-sample. 

4. OBJECTIVE 

1) Framework named Efficient Manifold Ranking 

(EMR) 

2) Reduce database load for image retrieval. 

3) Use this method for medical image retrieval 

4) extract the low-level features of images in the 

database 

5) We show several experimental results and 

comparisons to evaluate the effectiveness and 

efficiency of our proposed method EMR on many 

real time images. 

6) We can run out-of sample retrieval on a large scale 

database in a short time. 

7) Our model EMR can efficiently handle the new 

sample as a query for retrieval. In this subsection, 

we describe the light-weight computation of EMR 

for a new sample query. We want to emphasize that 

this is a big improvement over our previous 

conference version of this work, which makes 

EMR scalable for large-scale image databases. 
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5. PROPOSED METHODOLOGY 

 
 

Fig.I. Simple Block Diagram 

 

 In this paper, we extend the original manifold 

ranking and propose a novel framework named 

Efficient Manifold Ranking (EMR).  

 We try to address the shortcomings of manifold 

ranking from two perspectives: the first is scalable 

graph construction; and the second is efficient 

computation, especially for out-of-sample retrieval. 

 Specifically, we build an anchor graph on the 

database instead of the traditional k-nearest 

neighbour graph, and design a new form of 

adjacency matrix utilized to speed up the ranking 

computation.  

 The model has two separate stages: an offline stage 

for building (or learning) the ranking model and an 

online stage for handling a new query.  

 With EMR, we can handle a database with many 

images and do the online retrieval in a short time. To 

the best of our knowledge, no previous manifold 

ranking based algorithm has run out-of-sample 

retrieval on a database in this scale. 

 

6. CBIR SYSTEM 

 

Content-based medical image retrieval system is 

exposed in Figure (ii) consist of off-line phase and online 

phase. The contents of the database images are described 

with a feature vector in offline phase and same process is 

repeated for required given query image. The user submits a 

query images for searching similar images and the system 

retrieves related images by computing the similarity 

matching and finally, the system display the results which 

are nearly relevant to the given query image. 

 

Fig.II. Basic Model Content based Medical [mage Retrieval 

7. FEATURE EXTRACTION METHOD 

The feature vector consist one or more measurements, 

each one specifies quantifiable property of an image. 

Generally due to the various scanning devices and poor 

illumination the intensity of the medical images varies 

which may leads to incorrect analysis. To avoid such cases 

first we detect the boundary of the query image and data 

base images using Texture Gradient Edge Vector followed 

by extracting texture feature using Gabor and Local Line 

Binary Pattern, shape feature using Hue moments. 

8. REFERENCES 

[1] Chao Zhou, Yangxi Li, Bo Geng, Chao Xu “FROM 

DOCUMENT TO IMAGE: LEARNING A 

SCALABLE RANKING MODEL FOR 

CONTENT BASED IMAGE RETRIEVAL” 2012 

IEEE International Conference on Multimedia and 

Expo. 

[2] Fei Li, Qionghai Dai, Senior Member, IEEE, 

WenliXu, and GuihuaEr “MultilabelNeighborhood 

Propagation for Region-Based Image Retrieval”  

IEEE TRANSACTIONS ON MULTIMEDIA, 

VOL. 10, NO. 8, DECEMBER 2008. 

[3] Bo Li, Zhenjiang Miao(1)  “IMAGE MATCHING 

USING ADAPTED IMAGE MODELS AND ITS 

APPLICATION TO CONTENT-BASED IMAGE 

RETRIEVAL”  978-1-4799-5751 4/14/$31.00 

©2014 IEEE 

[4] Sharmili Roy*, Yanling Chi, Jimin Liu, Sudhakar 

K. Venkatesh, and Michael S. Brown” “Three-

Dimensional Spatio-Temporal Features forFast 

Content-based Retrieval of Focal Liver Lesions” 

10.1109/TBME.2014.2329057, IEEE Transactions 

on Biomedical Engineering 

http://www.ijritcc.org/


International Conference on Recent Trends in Engineering Science and Technology (ICRTEST 2017)                                                           ISSN: 2321-8169 

Volume: 5 Issue: 1(Special Issue 21-22 January 2017)                                                                                                                                                  302 - 305 

_______________________________________________________________________________________________ 

305 

IJRITCC | January 2017, Available @ http://www.ijritcc.org                                                                 

_________________________________________________________________ 

 

[5] X. Dai and S. Khorram. A feature-based 

imageregistration algorithm using improved chain-

coderepresentation combined with invariant 

moments. IEEETransactions on Geoscience and 

Remote Sensing,37(5):2351_2362,1999. 

[6] T.J. Bin, A. Lei, C .Jiwen, K. Wenjing, and L. 

Dandan.Subpixel edge location based on 

orthogonalFourier_Mellin moments. Image and 

Vision C omputing,26(4):563_569,2008  

 

http://www.ijritcc.org/

