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A bstract

With the advances in multimedia, communication, and consumer electronics tech-
nologies, a vast amount of digital contents are produced by almost everyone every
day. In this study, we investigate two challenging topics in the digital content man-
agement area. The first one is the content-based image search, and the second is

the layered content protection.

The content-based image search has long been considered a difficult task. Making
correct conjectures on the user intention (perception) based on the query images
is a critical step in the content-based search. One key concept of our proposed
algorithm is how we find the user preferred low-level image characteristics from the
multiple positive samples provided by the user. The second key concept is how
we use negative images as a pruning criterion. The third key concept is how we
generate a set of consistent “pseudo images” when the user-provided samples are
insufficient. The notion of image feature stability is thus introduced. In realizing

the preceding concepts, an image search scheme is developed using the weighted
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low-level image features. At the end, quantitative simulation results are used to
show the effectiveness of these concepts.

The second topic in this thesis is content protection. Intellectual Property (IP)
protection is a critical element in multimedia transmission and delivery systems.
Conventional IP protection on multimedia data can be categorized into encryption
and watermarking. In this study, by combining encryption and robust watermark-
ing, a structure that performs layered access control on scalable media is proposed,
implemented, and verified. Taking the advantages of both encryption and water-
marking, we can securely protect copyrights of multimedia contents and provide
multiple-grade services at the same time. In the summated examples, we simulate
two scalable transmission schemes over a broadcasting environment and use them to
test the effectiveness and feasibility of the proposed method. When the embedded
watermark is extracted with high.eonfidence, the key to used decrypt the next layer
can be perfectly recovered. Then, the media ‘contents are reconstructed and the

copyrights are assured.

v



Acknowledgment

I would like to express my sincere gratitude to my advisor, Profes-
sor Hsueh-Ming Hang. Under his patient instruction and guidance,
I learned not only the technical knowledge, but also the appropriate
attitude of research.

[ would also like to thankrall thé:members of the Communica-
tion Electronics and Digital Signal Processing Lab. Their kindness
and friendship enrich my=work and learning there in the past a few
years. Especially to Hsiang-Cheh, Jiann-Jone, Yu-Nan, and Chih-
Sheng, thank you for your patience and warm help when I was de-
pressed about trivial things.

Finally, I dedicate this volume to my parents and my sister. Their

steady encouragement and support helps me complete this thesis smoothly.

— an memory of my father’s love —



vi



