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Abstract: 
 

 

The development of technology generates huge amounts of non-textual information, such 

as images. An efficient image annotation and retrieval system is highly desired. 

Clustering algorithms make it possible to represent visual features of images with finite 

symbols. Based on this, many statistical models, which analyze correspondence between 

visual features and words and discover hidden semantics, have been published. These 

models improve the annotation and retrieval of large image databases.  

 

In this tutorial, first, we will present current state of the art and its shortcomings. We will 

present some classical models (e.g., translation model (TM), cross-media relevance 

model etc.) including classification problems. Second, we will present weighted feature 

selection algorithm as a solution to the existing problem. For a given cluster, we 

determine relevant features based on histogram analysis and assign greater weight to 

relevant features as compared to less relevant features and enforce constraint during 

clustering. Third, we will present the continuous relevance model and multiple Bernoulli 

model for avoiding clustering. We will present mechanisms to link visual tokens with 

keywords based on these models. Fourth, we will present mechanisms to improve 

accuracy of classical model, TM by exploiting the WordNet knowledge-base.  Fifth, we 

will present a framework to model semantic visual concept in video/images by fusing 

multiple evidence with the usage of an ontology. Sixth we will show that weighted 

feature selection is better than traditional ones (TM) for automatic image annotation and 

retrieval. Seventh, we will show that how we can re-formulate the removal of erroneous 

keywords from image annotation problem into graph-partitioning problem, which is 

weighted MAX-CUT problem and suggest various approaches including a deterministic 

polynomial time algorithm, namely, randomized approximation graph algorithm. Finally, 

we will discuss open problems and future directions in the domain of web images.  

 

 



Aims/Learning objectives: To provide automated annotation of images/pictures.  

 

Scope: Data Mining and Multimedia Information Management 

 

Keywords: Multimedia Information Retrieval, Image, and Data Mining 

 

Target Audience: Researchers and practitioners in the multimedia field with no previous 

or little knowledge about data mining and machine learning. 

Prerequisites 

 

Attendants are expected to have the following background: 

• Knowledge of basic computer science principles and skills 

• Familiarity with basic probability theory 

 

Justification: In this tutorial our primary focus will be: how low level image features can 

be linked with keywords/high level concepts with the usage of clustering, classification. 

Note that all these topics are related to data mining and machine learning areas. However, 

how the low level features will be extracted from images will not be covered in this 

tutorial. We assume that we will use current state of the art from computer vision 

research, (i.e., blob-world, normalized cut etc.).  

 

Duration: 2.5 3 hours 

 

Enough material such as handouts and slides can be found at: 

 
http://www.utdallas.edu/~lkhan/WWW2005Final.pdf 
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