
A

59  Category: Multimedia Technology

Advanced Techniques for Object-Based Image 
Retrieval
Yu-Jin Zhang
Tsinghua University, Beijing, China

INTRODUCTION

Along with the progress of imaging modality and the wide 
utility of 

image databases have been built. Because images require 

has become an urgent problem. The research solution for 
content-based image retrieval (CBIR) 

international standard for 

of comprehensive descriptions of image contents and consis-

is considered as one of the hottest research points in the new 

users’ interest in reality and the image contents described 
by only using the above low-level image features. In other 

-
scription based on low-level features and that of human 

based systems often lead to unsatisfying querying results in 
practical applications. 

have been proposed to represent and describe the content 

human beings’ understanding. Three broad categories could 

are considered not only as carrying semantic information 

image understanding. 
-

-

BACKGROUND

Early Object-Based Techniques in 
Content-Based Image Retrieval 

CBIR techniques are distinguished from traditional retrieval 
techniques by many aspects. Two of the most pertinent are 

-

-

suboptimal solutions will be chosen. 

representation and description must be used even in so-called 

-
tural features are often obtained by taking the whole image 

already at some higher level than color-based retrieval and 

Structural query model is another instance in which 
partial matches are allowed and outputs related to the score 
of similarity can be provided. This type of retrieval is based 

-
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Current Object-Based Techniques in 
Content-Based Image Retrieval

Currently, researchers seek explicit semantics and use the 
high-level descriptions that are common to humans, such as 
articles, people, places, and things. It is generally accepted 
that high-level features are crucial to improve the performance 

purpose, object-based content analysis, especially segmenta-
tion that segments the semantically meaningful objects from 

Complete image understanding should start at interpreting 
image objects and their relationships. Objects can be further 

some object grammars based on rules for concept inference 
-

understanding of image contents, techniques to describe the 
whole image with a hierarchical structure to reach progressive 

representation, including feature level content, object level 

level representation, including region level, perceptual region 

Another direction for extracting semantics informa-
tion from an image is to map low-level visual features to 

gap, one makes the retrieval system work with low-level 
features, while the user puts in more high-level knowledge 

requests by using relevance feedback and semantic visual 

important role, as humans are much better than computers 

MAIN TECHNIQUES FOR
OBJECT-BASED IMAGE RETRIEVAL

A General Paradigm

In general, people distinguish three levels of abstraction 
when talking about image databases: raw data level, feature 
level, and semantic level. The raw data are original images 
in the form of a pixel matrix. The feature level shows some 

-
age. The semantic level describes the meanings of identi-

also describe the meaning of an image as a whole. Such a 
meaning could be obtained by the analysis of objects and 
the understanding of images. 

According to the above discussions, a multilayer approach 

layers could have some variations in different approaches, 
some principle steps are common for object-based image 
retrieval. A general paradigm is shown in Figure 1.

First, objects should be determined. Two important tasks 
are as follows: 

1. Extract meaningful regions: To be able to base the image 
retrieval on objects, the interesting regions related to 

the raw data level to the feature level.

Figure 1. A general paradigm for object-based image retrieval
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