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Abstract

With the explosive expansion of the Internet and the broadband capability, a wide
variety of information has been created and stored by all phases of social activities.
Therefore, being able to efficiently retrieve information from the large pool of data,
as well as being able to discover useful knowledge buried in the data, have become
the essential focus of the next generation retrieval and analysis technology. In recent
years, the rapid improvement in the computer processing capabilities has led to
the dramatic growth in the creation and storage of multimedia contents, which are
composed of various media like image, sound and text, etc. The retrieval and analysis
technology of multimedia contents has thus become an active and promising field of

study.

In general, multimedia contents are composed of two or more media such as the
image, sound and text, etc., which are associated with each other. The conventional
methods in multimedia content retrieval have been either adding the metadata man-
ually to each media, or using the text composed in the multimedia content as the
metadata and retrieves the content via keyword search. In recent years, Content-
Based Multimedia Information Retrieval, which extracts the features of media con-
tent, has become a fast growing field of study. The technique of Content-Based Image
Retrieval (CBIR), for example, uses the visual features of image, such as the color and

shape, to retrieve the data.

However, among these retrieval techniques, when the system retrieves multimedia
contents by using the metadata with low-level image features like color or shape, the
problem of so-called Semantic Gap occurs between the low-level image feature and

the high-level semantic concepts of user’s retrieval intention.

This research aims to resolve the Semantic Gap problem by proposing the inter-
active retrieval and analysis methods of multimedia contents. By actively involving
the user in the process of retrieval or analysis, through interaction between the user

and the system, both are able to provide and support each other at great efficiency.

This thesis targets mainly multimedia contents composed of image and text. It
firstly examines how the system should support to maximize the human’s visual
recognition ability, which the panoramic retrieval method is presented featuring 1)
cross-media retrieval and 2) visualization of the retrieval result and retrieval process

in a virtual 3D space. The method effectively utilizes the feature of each media
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contained in the multimedia content and also the association between each media;
which in the case of multimedia contents composed of image and text, it offers a
combination of visual retrieval via image and semantic retrieval via text. Moreover,
by visually presenting the retrieval result of contents collection and the interactive
search process in a virtual 3D space, the retrieval is achieved efficiently via the

human’s visual recognition ability.

Next, by enhancing the framework of the panoramic retrieval method with analysis
ability that supports the knowledge discovery from a large amount of multimedia
contents, the panoramic analysis method is introduced for analyzing the data visually.
Within a group of images, where a countless number of image features can be defined,
the challenge lies in being able to discover the image feature that provides useful
knowledge. Through utilizing the human’s visual recognition ability effectively, as
well as supporting the human activity in analysis, this method is able to discover the
image feature with useful knowledge via user interaction, and can be expanded in

various applications.

In addition, as one of the interactions between the user and the retrieval system, a
new method adopting relevance feedback based on active learning is introduced. The
proposed method efficiently achieves the result that reflects user’s retrieval intention

even at the stage with only a few repetitions of relevance feedback.

The main contribution of this thesis is to propose three methods using the inter-
action between the user and the system to retrieve and to analyze the multimedia
contents. The three methods are: 1) The panoramic retrieval method for interactive
multimedia contents retrieval. 2) The panoramic analysis method that supports the
knowledge discovery from images as an enhancement to the panoramic retrieval
technique. 3) Active feedback that efficiently reflects the user’s retrieval intention.
Experiment results have proved the effectiveness of the three methods. In addi-
tion, actual applications of the proposed methods in various fields, such as design
& manufacturing, and data sharing within the corporate environment, have further

confirmed the effectiveness of the methods.
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