
+ , �
: � � � � � � � : � $ 	 . /

�  ! " # $
% & ' ( $ ) * % & + , -


 
 
 � � �

��
������ ����� �������� "!�#%$'&)(+*',.- /10.2�3)4�563�798;:=<?>A@
B�C *'D)EGFIH JLKNM.O�PIQ /SR�TVUWD)EAFXH;Y'Z.[�\^]�_`4WaNb'c.dVe)!�*
f=g ,=h.ikj JmlWnpo=q.rVsWtuFXHv*Iwyx�zW{ /�|?n�46}�o�~��V�NFXHp�.��z
��J
q=r�F9HN*�sVt.w�x�zV{6�6�N�`�W�=�v���Vnp4u�X��*9� g J�K��p4A� g *

�VZV�=��]�/��9�6��np���)�V���? ��.¡.¢W£+*IwyxIsWt /L¤N¥` ��.¡'rN¦W�'§
¨v*p©�ª%��� J«R.Tp¢�@%*p¬�n=4)��Z�­;®pov�Ir��)�6¯W +��¡.¢W£�*v�'°=±�²
]³/µ´V¶^@�¦6��§;¨�· /¹¸�º�»�sWtp¼�½¾*=¿?ÀV�pÁ J�¬'Âp4)�VZ.­;®)}�o��VZ
 +��¡.¢6£¾*vÃ�Ä`sWt /Å �lpÆp�=ÇWÈ�wyx%É�Ê;�6*%Ë;Ì9ÍvÎ JÏ¬`Ðp4)�VZvz6{
�9rV +�.¡�¢6£¾*IwAx9sWtpD CVÑ;Ò · /�R�TW¯Vc�Ó=*%s6t)Ô+Õ�Ö.×WØ6s6tp¼�½
a;H�* ÙÛÚ=Ü+svt+Ý JÞ��4v�6� f À�o6���.svtV¼p½u*%ßkà)Á�á�âp ��p¡+*6©
ª�JSãVäWåpÐ6¡væ�ç.r�èInVé9ê;ë.ì /îí'�WR�TW¢�@%*9º+»'sWtW¼.½=wAx.zW{ J
K;�p4)ïpð^*=ñ'ì /µR�Tv,)h��Iò�ó'ô /1õN�9ö.÷�D�ø=w;�6R�T¾*=z6{ /��ùôpú
l=ûVü�J
O+P)*=¬%Â)4 f�g ��FýH)��� JþKWÿ���*����VÖ��	��

��] /������.Ô�*%���

� Æp�;¿%À¾*�� C J����	� / �ù�V��������Ô����6&=(�:��=���� �z6{'Ö"!�#%$
_ B�& JLK+M�O�P�] /SR�T;É.ç'�( �z6{�Ö*),+-!.#�$)z6{ /Sõ�ã�l�/��9rV~��

i



�;�ù������ +é%êA] /�  
 �;ü?¢W£u�X~����.����� J1¦�� /µR.T;õ)U.¢�@%*pz
{��`ó	�pôWúNl�:.h�! J�
X��É)ç
�(�� �Ö*!�#%$=_`ò)&p( /�~��V�;�"���^FIH
*�������ã^�����������+*��v�'-��y@I� J�O�P�]?ó'ô+�6*p_`4�/��WzW{ /��9o
�� � ���Vo�!#"%$�&*� � /Sõ('6¦*).Ü+õ`ô=ú;R.Tp¢G@`*pé9ê J�b,����+	,vU
- @,)�+-!	#%$W*`s/.`º)r#0%4��=ÁN· /�R�T�:;�21)�)¯u] -	3/4 ��ëWn)~V�/5
6 *�7�8 J�/+�)¦Wn)¼=! / �"�v�^FXH:9�;�<�'�=�>�¿�? @BA�CED¾è�F�</G�ÓH�
I ?:J?ç/KMLNGPO�Q(�(� R

ii



Digital Image Retrieval
and

Scalable Media Protection

Student: Feng-Cheng Chang Advisor: Dr. Hsueh-Ming Hang

Department of Electronics Engineering
& Institute of Electronics

National Chiao Tung University

Abstract

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 confidence, the key to used decrypt the next layer

can be perfectly recovered. Then, the media contents are reconstructed and the

copyrights are assured.
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