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The way MPEG-7 descriptions will be used to answer user queries or filtering operations is outside the scope of the standard. The type of content and the query do
not have to be the same; for example, visual material may be queried and filtered using visual content, music, speech, etc. It is the responsibility of the search
engine and filter agent to match the query data to the MPEG-7 description.
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MPEG-7 Audio provides structures—in conjunction with the Multimedia Description Schemes part of the standard—for describing audio content. Utilizing those
structures are a set of low-level Descriptors, for audio features that cut across many applications (e.g., spectral, parametric, and temporal features of a signal), and
high-level Description Tools that are more specific to a set of applications. Those high-level tools include general sound recognition and indexing Description
Tools, instrumental timbre Description Tools, spoken content Description Tools, an audio signature Description Scheme, and melodic Description Tools to
facilitate query-by-humming.
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The eXperimentation Model (XM) software is the simulation platform for the MPEG-7 Descriptors (Ds), Description Schemes (DSs), Coding Schemes (CSs), and
Description Definition Language (DDL). Besides the normative components, the simulation platform needs also some non-normative components, essentially to
execute some procedural code to be executed on the data structures. The data structures and the procedural code together form the applications. The XM
applications are divided in two types: the server (extraction) applications and the client (search, filtering and/or transcoding) applications.

�*-  ���
,-	�&('&!5#(��

��������$%9$�-�%����%��'*�#�����4'�*���%�#��%*�)�$��*'��#�9$����#��%4��$%9$�-�%���$9���������-)��-�%����$%#/

�*7  ���
,-	���!#���&(	#(+	�)�	&'	+�)�!�0��&()

	����������:�5������$%��%*�2#��$9�*�#���)��$%#;�	���%�����+�)$����%��'*�#��%9$�-��� ��-���������3$'�������5������$%��%*�'#��$9�#$-��$9����
8�#���)��$%�	$$�#��3$���)�$ �*�%4��**���$%����%#�4����%�$��������+�9���%����$9�!�����-)��-�%����$%��#�!�����#������%��� ���))�$����#/

/*     
��#�%�+	���1(��#%	+�)�!�0��&(	&'	�1�	���
,-	���1(&%&9��)

	��#�#����$%��$%���%#���*������*�$ �� ��!�$9�����*�99���%�������������%$�$4��#�����������'�������#��%*��*�1�*/��'���%��*� ��$)-�%�#�����*�#���3�*
�%�#����$%�H/

?��#��������������'���-�*���8�#���)��$%#�����-�#�����*�#���3�*��#�����$�����8�#���)��$%�	$$�#�"D�#'����%*�('*�$�$%�#&�����'#�*���!��#�!��))�*
�%�#$-����������8��*�#���)��$%#/�(9���!��*#�����D�#'����%*�('*�$�8�#���)��$%�	$$�#�����*�#���3�*��%�*�����/�	��%�����88F��#�*�#���3�*��)� �%4
����4�$'%*�9$��*�#���3�%4������������9$�-��#��3$�����5�'���"	��&��%*�3�%����"C��&/�	��%���������������-�%������������'����#�)��#�%��*��9$��$!�*
3������+�9���%����$9�!���/�?�%�����������������$%9$�-�%���#)���9�����$%��%*������5������$%��%*�2#��$9�8�#���)��$%#�	���%�����+�)$������
�5)���%�*/

/*�  ���
,-	��%��5�+�#	
�)�!�0��&(	��1�5�)

��������'���-�*���8�#���)��$%�����-�#�"8�#&�����-���*����#��'��'��#�9$��*�#���3�%4��%*��%%$����%4��'*�$� �#'���"(D&��$%��%�/�	���8�#�)�$ �*�
��#��%*��*�1�*�!���$9�*�#���3�%4��%�B�F������-)$���%���$%��)�#�������*��$�(D��$%��%��*�#���)��$%��%*��$%��%��-�%�4�-�%���%�$�*����$�9���������
#������%4���%*�5�%4��9������%4���%*�����##/�	���8�#�����*�9�%�*�'#�%4������������8�#���)��$%�8�9�%���$%�F�%4'�4��"88F&��!������#�3�#�*�$%����
B�F�����-��F�%4'�4����%*������%#��%�����*��#�*$�'-�%�#�$��#����-#/�	�����#'���%4�*�#���)��$%#���%�3���5)��##�*��%�����5�'���9$�-�"�/�/���'-�%
���*�3���B�F�9$���*���%4��#������%4��9������%4&�$���$-)��##�*�3�%����9$�-�"�/�/��9$��#�$��4��$�����%#-�##�$%&/��%����#�)�)����!��)�$ �*���%�$ �� ��!



$9�������������'���-�*���8�#��%*�*�#���3�����������4���*�9'%���$%�������%*�'#���%�-'���-�*����))������$%#/

	���4$���$9������������#��%*��*��#��$����$!��%���$)���3���#������%4���%*�5�%4��9������%4��%*�����##�$9��'*�$� �#'���"(D&��$%��%��3���%�3��%4
�%���$)���3�������-$%4�*� ���#��%*��))������$%#������*����!����(D��$%��%��*�#���)��$%/��������*�#���3�#�#)���9���9���'��#�$9�(D��$%��%���#�!�����#
�%9$�-���$%�������*��$�(D��$%��%��-�%�4�-�%�/��������*�#���)��$%#���6���!$�)$##�3���9$�-#��"
&�����5�'���B�F�9$�-�#'���3���9$���*���%4�
#������%4���%*�9������%4���%*�"�&���3�%����9$�-�#'���3���9$��#�$��4������%#-�##�$%���%*�#����-�%4�*��� ���/�� �����������#��%*��*�#)���9��#�9$'����)�#
$9�%$�-��� �����-�%�#��8�#���)�$�#��8�#���)��$%�����-�#�"8�#&����8�#���)��$%�8�9�%���$%�F�%4'�4��"88F&���%*��$*�%4�#���-�#/

	����������8�#���)�$�#�����*�#�4%�*�)��-�������$�*�#���3���$!��� ����'*�$�$�� �#'���9���'��#�#'����#��$�$�����5�'����-$��$%���'*�$��%��4����%*�#$
9$������#�!�����#������3'��#�$9�(D��$%��%��#'����#��$����$%����-���,'��������%*�#$�9$���/�����#��5)����*������-$#��8�#���)�$�#�9$���$!��� ���9���'��#
#�����3���5������*��'�$-����������%��))������$%#/

�%�����$�������%*�������������8�#�����*�#�4%�*�)��-�������$�*�#���3����4������ ���(D�9���'��#�#'����#���4�$%#��#�4-�%�#��$3K���#��� �%�#=��%*
$������--'��3���-���*����������*��$�������$%��%*�)�$*'���$%��'#�4����%*�#$�9$���/�	���8�#�)�$*'���-$����$-)��5�*�#���)��$%#�3���%��4����%4
�$4������-'���)���8�#���)�$�#��%*�8�#���%*�3��*������%4�������$%#��)#��-$%4�����*�#���)��$%��$-)$%�%�#/��%�������������8�#���������4$��1�*��#
)�����%�%4��$�����-'���-�*�����'*�$��$�� �#'���*$-��%/�	�)������������-'���-�*���8�#�*�#���3���$%��%���$%#�#��%4�$9����$-3�%���$%�$9��'*�$�� �#'��
*������%*�)$##�3�����5�'���*�����!�����#�������'*�$�$�� �#'���8�#���9���#)���9��������$�9���'��#�'%�,'���$������'*�$�$�� �#'���*$-��%����#)���� ���/
�%�#$-����#�#���'�$-������$$�#���%�3��'#�*�9$���%#��%�����%4�����8�#��3'���%�-�%����#�#��%#��%�����%4�8�#���,'���#��'-�%��##�#��*��5������$%�$�
�'��$��%4��$$�#/

	���$3K���� ��$9����#�#����$%��#��$�)�$ �*���%�$ �� ��!�$9�������������'���-�*���8�#���)��$%�����-�#�"8�#&�3��%4�*� ��$)�*��#�)����$9����
�������#��%*��*/�	���#��'��'���$9�����#����$%��#��#�9$��$!#�������$%��/
/
�3���9����� ��!#�����$�4�%�1���$%�$9������������8�#��%*���4���4��#����
-$#������ �%���#)���#�$9�����*�99���%�����##�#�$9�8�#/�	��%�������$%#��/
/���$��/
/G�*�#���3���%�-$���*����������#)���9���*�#�4%��%*�9'%���$%������#
$9�������������'���-�*���8�#/�

/*�*�           �!9#(�<#��&(	&'	�
�	�&&%)

?�4'���7�)�$ �*�#��%�$ �� ��!�$9�����$�4�%�1���$%�$9���������'���-�*���8�#��%�$�����9$��$!�%4�����#��C�#������-�%�#���$%��%��8�#���)��$%�
�$%��%����%�4�-�%����$%��%��8�#���)��$%���$%��%����4�%�1���$%��A� �4���$%��%*�(���##���%*�2#����%�������$%/

?�4'���7��� �� ��!�$9�������������'���-�*���8�#

/*�*�*�      =#)��	�%�5�(�)

�������)�$ �*�#���%'-3���$9�����-��	$$�#�������##�#���%�����9$�-���$%��)��6�4�%4���%*��%%$����$%�$9��������*�#���)��$%#/�(%�������
*�#���)��$%�3�4�%#�!�������$$�����-�%�������#�4%�9��#�!�����������*�#���)��$%��#��$-)�����$��)������/ ��(��$-)�����*�#���)��$%�)�$ �*�#����$-)�����
#��%*��$%��*�#���)��$%�$9�(D��$%��%��9$���%��))������$%/ ���%�����$�������%*����*�#���)��$%�'%���������#�$%���)�������$���%���-�%�����%9$�-���$%�����
)$##�3����**#��$��%��5�#��%4�*�#���)��$%/��%�������#��$9����$-)�����*�#���)��$%���%���������$)��� ������-�%��9$��$!#������$$�����-�%�/�	��
�$)��� ������-�%��$���%�#�����*�#���)��$%���$'%*���#)���9���*�#���)��$%���#6��#'����#�����*�#���)��$%�$9���)�����'������)��$9�(D��$%��%���9$���%#��%��
�%��-�4��� �*�$���'*�$��$��-'���-�*����$����)�����'����9'%���$%�������*��$��$%��%��-�%�4�-�%���#'����#�������$%��'#�4���#'--���1���$%���%*�#$
9$���/�	����$)��� �����)�#��$�������$4�����������))�$)�������$$�#�9$��������%4�$'������#)���9���*�#���)��$%���#6/��%�������#��$9�*�#���)��$%�'%��#�����
�$$�����-�%����%�3��9$��$!�*�3���%���3��������%#��%���$9��%��������8��$��8�#���)�$�/�2%��6�����$-)�����*�#���)��$%�!�����'#'������$%���%#��
O#�-�%���������$-)����O��������*�#���)��$%����*�#���)��$%�'%�����%�3��'#�*��$�#�%*���)�������*�#���)��$%��#���,'���*�3���%��))������$%�P�#'����#��
*�#���)��$%�$9���)��������#��)���%*���5�'���*�#���)�$���%*�#$�$%/�	������6�4��8��*�#���3�#���'#���*�9�%�*�$�4�%�1���$%�$9��������8�#��%*�8#
�%�$���)��6�4���!��������$!#�����$�4�%�1�*�#������$%�$9���������$$�#��$�3���$--'%�����*��$���#�������%4�%��$��'#��/�?'�����-$�������
8�#���)��$%����*����8��*�#���3�#�-���*�����3$'������*�#���)��$%��#'����#�������$%���-����5������$%��%#��'-�%��� ��#�$%���$%9�*�%�����%*�#$�9$���/

(�%'-3���$9�3�#������-�%�#�����'#�*����$'4�$'�������8��#)���9�����$%��#�9'%*�-�%�����$%#��'��#��%�*�9�%�%4������������8�#/�	���3�#���*���
��)�#�)�$ �*����#���$9��5��%*�*�*������)�#��%*�-����-�������#��'��'��#�#'����#� ���$�#��%*�-������#��!���������%��*�*�3������8�#�9$��*�#���3�%4
(D��$%��%�/�	���3�#������-�%�#��%��'*����#$��$%#��'��#�9$����%6�%4�-�*���9���#���$����1�%4�)����#�$9��$%��%����%*�*�#���3�%4���-���)����#��)��#$%#�
�%*� �*'��#��4�$')#��$�4�%�1���$%#���%*�$�������5�'����%%$����$%/�
��3���9���*�#�'##�������������))�$����#�9$��*�#���3�%4���-���%*���5�'��
�%%$����$%#/



?�4'���H��� �� ��!�$9�����	�-��8�#

	�-)$�����%9$�-���$%������8�#�9$��*�#���3�%4���-������3�#�*�$%���������JG�
�#��%*��*��!�������#���#$�3��%��*$)��*�3������B�F�����-�
��%4'�4�/�	���	�-��8���%*���*��	�-��8��*�#���3����-���%9$�-���$%��%����������!$��*��%*��%�-�*���#����-#����#)���� ���/�C$���9$��$!�����#�-�
#�����4��*�#���3�*��%�?�4'���H/�?�4'���H/(����'#�����#�����#�-)��#��!����$�*�#���3������-)$�����%#��%���%*�����-)$�����%��� ��/�(���-���%#��%���� 
��

��%�3��*�#���3�*�3������5�������)��#�%����$%�'#�%4�����	�-���$�%�/�(%��%��� ����Q� 
����R����%�3��*�#���3�*�3����#�#�����%4�)$�%����
��"'#�%4�����	�-��

�$�%�&��%*���8'����$%��������
/�(%������%��� ��!����$�*�#���3������-���%#��%���#�#�$!%��%�?�4'���H/C/���������#�$%�+����� ��	�-���$�%�/�	����%#��%����
��

�#�*�#���3�*�3������-)$����$99#���!������#)�����$�����9���%�������������*�	�-��C�#�/�A$������������4$���$9�����+����� ��	�-���$�%���#��$�*�9�%���

��-)$�����%#��%����
���%*�%$���%��%��� ����#�����8'����$%��%�?�4'���H/(/�?�%������?�4'���H/�����'#�����#�����#)���9�����$%�$9���-��'#�%4���)��*�9�%�*

�%��� ��������*�	�-��2%����%*��$'%��%4�����%'-3���$9��%��� ��#/�	��#�#)���9�����$%��#�)�����'�������99����%��9$��)���$*���$��#�-)��*���-)$����#�4%��#/
��%�������#�����4���$%#�#�#�$9��$'%��%4�	�-��2%��#������#)���9�����$%�$9�����-���%#��%����#��$�3��*$%�������� ���$���	�-��C�#��"$����-)$����$��4�%&/
�%�?�4'���H/����
��#�*�9�%�*�!������+����� ���%���-�%����	�-���$�%��3���$'%��%4�J�	�-��2%��#�"#�����%4�9�$-�� �&/�(%��%��� ���Q�
����R����%���#$�3�

*�9�%�*�3���$'%��%4�	�-��2%��#/��%�?�4'���H/����%���-�%����8'����$%��#�'#�*��$��$'%��
��	�-��2%��#��$�*�9�%�������%��� ���Q� 
����R/

	�5�'���(%%$����$%����5���%%$����$%��#��%��-)$���%���$-)$%�%��$9�-�%��8�#/��������)�$ �*�#���%'-3���$9�*�99���%��3�#����$%#��'��#�9$����5�'��
�%%$����$%/�	���-$#��9��5�3�����5���%%$����$%��$%#��'����#�����*������)��9$��9������5�/�?������5�����$!#�����9$�-���$%�$9��%���3�������#���%4�$9���5��
!�����$)��$%������%��'*�#��%9$�-���$%��3$'��������%4'�4��$9�������5�/�E$!� �����������)�$ �*�#���#$����$$��9$��-$���#��'��'��*���5�'��
�%%$����$%�3���%��'*�%4�#)���9���9���*#��$���#)$%*�%4��$�����,'�#��$%#�O
�$N�
����$3K���N�
��������$%N�
����N�
��%N�
��N��%*�E$!N;/
�$��$ ����-$����$-)��5���5�'����%%$����$%#���%���#$�3��*�9�%�*�3��*�#���3�%4��5)������������#�%�������*�)�%*�%���3��!��%�����4��--������
���-�%�#�9$�-�%4�#�%��%��#�"9$���5�-)����������$%�3��!��%��� ��3��%*���#'3K��������/&/�	��#���#����)��$9���5�'����%%$����$%��#�)�����'������'#�9'�
9$���))������$%#�!����������%%$����$%�!����3��)�$��##�*��'�$-��������/�F�#������������)�$ �*�#��$%#��'��#�9$�����##�9�����$%�#���-�#��%*��$%��$���*
���-#/�	������##�9�����$%�#���-�#�)�$ �*������%4'�4���%*�)�%*�%��#���$9����-#������9$�-��� $��3'�����9$����)�����'�����))������$%�$��*$-��%/
�$%��$���*����-#�����'#�*��%�*�#���)��$%#��$�-�6����9���%����$������%����#��%��������##�9�����$%�#���-�#/�(��$!�%4��$%��$���*����-#��$�3��*�#���3�*
3�����##�9�����$%�#���-�#�$99��#��* �%��4�#�$ �������#��%*��*�1���$%�$9�9�5�*� $��3'�����#�9$��*�99���%���))������$%#��%*�*$-��%#��#�%�������#���6���
��������� $��3'�����#�9$��-'���-�*����))������$%#�!����� $� ��$ �����-�/

/*�*�*�      �&(��(�	�#(#9�5�(�

�������)�$ �*�#�8�#�9$��(D��$%��%��-�%�4�-�%�/�	��#���$$�#�*�#���3������9$��$!�%4��%9$�-���$%��"
&�������$%��%*�)�$*'���$%��"�&�-�*����$*�%4�

#�$��4���%*�9����9$�-��#���%*�"�&��$%��%��'#�4�/��$���*�����#��3$'��������������$$�#�9$���$%��%��-�%�4�-�%������*�#���3�*��#�9$��$!# [2]�

	���������$%��%9$�-���$%�*�#���3�#�����������$%��%*����##�9�����$%�$9�����(D��$%��%���%*�$9�$�����������*�-�������#/�	���������$%��%9$�-���$%
)�$ �*�#���������"!�����-�����#��9�3����5�'���$���%$�����)�����$9�(D��$%��%�&����5�'����%%$����$%���%*��%9$�-���$%�#'����#������$�#��������$%
�$����$%#���%*�*���#/�	������##�9�����$%��%9$�-���$%�*�#���3�#��$!�����(D�-���������#����##�9��*��%�$�����4$���#�#'����#�4�%����#'3K�����)'�)$#��
��%4'�4����%*�#$�9$���/����)�$ �*�#���#$��� ��!��%*�4'�*�%����%9$�-���$%�#'����#��4�����##�9�����$%��)���%����4'�*�%�����%*�#'3K���� ���� ��!/
?�%����������+�����*�����������%9$�-���$%�*�#���3�#�!��������������5�#�#�$�����(D�-�������#����������������*��$������$%��%��3��%4�*�#���3�*/

	�����*����%9$�-���$%�*�#���3�#�����#�$��4��-�*���#'����#�����9$�-�����$-)��##�$%���%*��$*�%4�$9�����(D��$%��%�/�	�����*����%9$�-���$%�8�
�*�%��9��#�����-�#����-�*����!������#�����$��4�%���#$'����9�$-�!�����*�99���%���%#��%��#�$9�����(D��$%��%������)�$*'��*/�	����%#��%��#�$9�����(D
�$%��%��������9����*��$��#���*�����$9���#��!��������� ��#�$%#�$9�����-�#����$3���%�*�)����)#�3��'#�%4�*�99���%���%�$*�%4#��$��#�$��4���%*�*��� ���
9$�-��#/��������*�����$9�����#�*�#���3�*��%*� �*'������%����-#�$9������%�$*�%4�)���-����#��#�$��4��-�*����%9$�-���$%��%*��$����$%/

	���2#�4���%9$�-���$%�*�#���3�#�����'#�4���%9$�-���$%�������*��$�����(D��$%��%��#'����#�'#�4����4��#��'#�4�����$�*���%*�9�%�%������%9$�-���$%/
	�����4��#��%9$�-���$%��#�%$���5)���������%��'*�*��%������������*�#���)��$%���%#���*����%6#�����)�$ �*�*��$�������4��#��$�*��#��%*�$������%9$�-���$%
������*��$���4��#�-�%�4�-�%���%*�)�$�����$%/�	���+�4��#�8��)�$ �*�#����#����9���%��#��%�����9$�-�$9�'%�,'���*�%��9���#����������'%*��
-�%�4�-�%��3���5���%����'��$�����#/�	���'%*�����%4�#�����4���#��$��%�3����������*�#���)��$%#��$�)�$ �*������##��$��'���%����4��#�$!%��
�%9$�-���$%�!���$'��*����%4�!�����%9$�-���$%��%*�%�4$�����$%�*�������/�	���2#�4��+��$�*�8���%*�( ����3������8�#�)�$ �*���%9$�-���$%�������*��$
����'#��$9������$%��%��#'����#�3�$�*��#��%4��$%�*�-�%*�*��� ������8�#���#���%*�#$�9$���/�?�%����������?�%�%�����8��)�$ �*�#��%9$�-���$%�������*��$
�����$#��$9�)�$*'���$%��%*������%�$-����#'���%4�9�$-��$%��%��'#�/�	���2#�4���%9$�-���$%��#���)�������*�%�-����%����������#�#'3K�����$����%4��*'��%4
������9���-��$9�����(D��$%��%�/

���%��$9������%*� �*'���8�#�9$���$%��%��-�%�4�-�%������)��#�%��*��%�-$���*�������%�#����$%� �/
/�/�

/*�*�*/      �&(��(�	
�)�!�0��&(

�������)�$ �*�#�8�#�9$��*�#���)��$%�$9�����#��'��'����%*�#�-�%���#�$9�(D��$%��%�/�	���#��'��'�����$$�#�*�#���3������#��'��'���$9�����(D��$%��%���%
���-#�$9� �*�$�#�4-�%�#��9��-�#��#������%*�-$ �%4���4�$%#��%*��'*�$�#�4-�%�#/�	���#�-�%�����$$�#�*�#���3������$3K���#��� �%�#���%*�%$��$%#�9�$-
���������!$��*������������)�'��*�3������(D��$%��%�/

�	���9'%���$%������$9������$9����#�����##�#�$9�8�#��#�4� �%��#�9$��$!#�

���'��'�����#)���#��*�#���3�#������'*�$� �#'����$%��%��9�$-����� ��!)$�%��$9���#�#��'��'��/�	������'��'���8�#�����$�4�%�1�*���$'%*�����4-�%��8�
�������)��#�%�#�����#)���������-)$����$��#)���$���-)$����#��'��'���$9������'*�$� �#'����$%��%�/�	�����4-�%��8����%�3��$�4�%�1�*��%�$��
�������������#��'��'����$�)�$*'�����	�3���$9��$%��%��9$������##�%4�$���%*�5�9$��#������%4������'*�$� �#'����$%��%�/�	�����4-�%�#���%�3��9'�����
*�#���3�*�$%�����3�#�#�$9�)����)�'���9���'��#�'#�%4��������8�#���)�$�#�9$���$�$�����5�'����#��)���-$��$%���'*�$�9���'��#���%*�#$�9$������%*
#�-�%�����%9$�-���$%�'#�%4�	�5�'���(%%$����$%#/�	�������������'��'���8�#�����9'������*�#�'##�*��%������$%� �/
/�/



�$%��)�'����#)���#��*�#���3�#������'*�$� �#'����$%��%��9�$-����� ��!)$�%��$9������!$��*�#�-�%���#��%*��$%��)�'���%$��$%#/�	�����-�%����8�#
�% $� ���%�����#�#'����#�$3K���#��� �%�#���3#�������$%��)�#��%*�������$%#��)#/�	������'��'���8�#��%*���-�%����8�#�����������*�3����#���$9���%6#�
!��������$!#������'*�$� �#'����$%��%���$�3��*�#���3�*�$%�����3�#�#�$9�3$����$%��%��#��'��'����%*�#�-�%���#��$4�����/�	�����%6#��������*�99���%�
��-�%�����$%��)�#��$������%#��%��#�!����%������'*�$� �#'����$%��%��*�#���3�*�3��������4-�%�#/�	������������-�%����8�#�����9'������*�#�'##�*��%
�����$%��/
/�/�/

��%��$9������%*� �*'���8�#�9$���$%��%��*�#���)��$%�����)��#�%��*��%�-$���*�������%�#����$%� �/
/�/���$#��$9�������������$%��%��*�#���)��$%��%*
�$%��%��-�%�4�-�%��8�#�������%6�*��$4��������%*��%�)�������������8�#������%��'*�*�!����%������$������%��������*�#���)��$%#/�?$���5�-)����2#�4�
�%9$�-���$%��������$%��%*���$*'���$%���%*���*����%9$�-���$%���%�3���������*��$��%*� �*'�����4-�%�#��*�%��9��*��%������������*�#���)��$%�$9
�'*�$� �#'����$%��%��#��'��'��/�8�)�%*�%4�$%������))������$%��#$-���#)���#�$9������'*�$� �#'����$%��%��*�#���)��$%���%�3���-)��#�1�*��#'����#
��-�%���#�$��������$%�*�#���)��$%��!�����$����#���%�3��-�%�-�1�*�$���4%$��*��#'�����*���$�����'��'���*�#���)��$%/

/*�*�*2      �# �9#��&(	#(+	����))

�������)�$ �*�#���#$�8�#�9$��9���������%4�3�$!#�%4��%*������� ���$9��'*�$� �#'����$%��%��3��*�9�%�%4�#'--����#��)������$%#��%*�*��$-)$#���$%#�
�%*� ������$%#�$9������'*�$� �#'���-�������/

�'--����#��)�$ �*���$-)����#'--����#�$9������'*�$� �#'����$%��%���$��%�3���*�#�$ �����3�$!#�%4��%� �4���$%�� �#'���1���$%��%*�#$%�9�����$%�$9
�'*�$� �#'����$%��%�/�	����'--����8�#��% $� ���!$���)�#�$9�%� �4���$%�-$*�#����������������%*�#�,'�%����/��%������������������-$*������
�%9$�-���$%��#�$�4�%�1�*��%�$�#'���##� ���� ��#�������*�#���3�%4������'*�$� �#'����$%��%�������*�99���%���� ���$9�*�����/��%�4�%������������ ��#���$#��
�$������$$��$9���������������)�$ �*��-$����$��#��#'--����#���%*��� ��#�9'������9�$-������$$��)�$ �*��-$���*������*�#'--����#/�	���#�,'�%����
#'--����)�$ �*�#���#�,'�%���$9��-�4�#�$�� �*�$�9��-�#��)$##�3���#�%���$%�1�*�!�����'*�$��!�����-����$-)$#����#��*��#�$!�$���'*�$� �#'��
#6�-/

�������$%#��%*�8��$-)$#���$%#��*�#���3��*�99���%��*��$-)$#���$%#�$9������'*�$� �#'���#�4%��#��%�#)�������-���%*�9��,'�%��/�	���)������$%#��%*
*��$-)$#���$%#���%�3��'#�*��$�*�#���3��*�99���%�� ��!#�$9������'*�$� �#'���*�����!������#��-)$���%��9$��-'������#$�'��$%�����##��%*�)�$4��##� �
������ ��/

D������$%#��)�$ �*���%9$�-���$%��3$'��*�99���%�� ������$%#�$9��'*�$� �#'���)�$4��-#��#'����#�#'--����#��%*��3#�����#=�#����*���$-)��##�*��%*
�$!���#$�'��$%� ��#�$%#=��%*� ��#�$%#�!����*�99���%����%4'�4�#��%*�-$*������#�P��'*�$�� �*�$���-�4�����5����%*�#$�9$���/��%��$9��������4���*
9'%���$%������#�$9�����D������$%�8���#��$����$!�����#������$%�$9�����-$#��#'���3��� ������$%�$9��%��'*�$� �#'���)�$4��-��!�������%���)��������
$��4�%�����9�%���##������$��*�)���$�����*�99���%����)�3������#�$9����-�%���*� ���#��%��!$�6��$%*���$%#�$��'#���)��9���%��#/

	���A� �4���$%��%*�(���##�8�#�����*�#���3�*��%�-$���*�������%������$%��/
/7/�

/*�*�*�      �&(��(�	�!9#(�<#��&(

�������)�$ �*�#���#$�8�#�9$��$�4�%�1�%4��%*�-$*���%4��$������$%#�$9��'*�$� �#'����$%��%���%*�$9�*�#���)��$%#/�	����$������$%�8��$�4�%�1�#
�$������$%#�$9��'*�$� �#'����$%��%���#�4-�%�#��� �%�#���%*�$��$3K���#/�	��#����$!#�������$������$%��$�3��*�#���3�*��#���!�$���3�#�*�$%����
�$--$%�)�$)�����#/��%�)�����'�����*�99���%��-$*��#��%*�#����#���#�-���3��#)���9��*�9$������������1�%4����������3'��� ��'�#�$9������$������$%#/�	��
�$%��%����4�%�1���$%�8������*�#���3�*��%�-$���*�������%������$%� �/
/H/

/*�*�*6      �)�!	�(��!#���&(

?�%������������#��#���$9��������8�#�*���#�!����2#����%�������$%/�	���2#����%�������$%�8�#�*�#���3��'#���)��9���%��#��%*�'#�4����#�$���)�����%�%4
�$������$%#'-)��$%�$9�����-'���-�*���-�������/�	��#����$!#��9$���5�-)����-�����%4�3��!��%�'#���)��9���%��#��%*���������$%��%��*�#���)��$%#��%
$�*����$�9����������)��#$%���1���$%�$9��'*�$� �#'����$%��%������##��)��#�%����$%��%*��$%#'-)��$%/�	���-��%�9���'��#�$9�����2#����%�������$%�8�#
����*�#���3�*��%������$%��/
/G/

/*�*�           �&(��(�	5#(#9�5�(�

The Content Management Description Tools allow the description of the life cycle of the content, from content to consumption.
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The Media Profile D contains the different Description Tools that allow the description of one profile of the media AV content being described. The profile
concept refers to the different variations that can be produced from an original or master media depending of on the values chosen for the coding, storage format,
etc. The profile corresponding to the original or master copy of the AV content is considered the master media profile. For each profile there can be one or more
media instances of the master media profile.
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The Creation D contains the Description Tools related to the creation of the content, including places, dates, actions, materials, staff (technical and artistic) and
organizations involved. 

The Classification D contains the Description Tools that allow classifying the AV content. The Classification D is used for the description of the classification of
the AV content. It allows searching and filtering based on user preferences regarding user-oriented classifications (e.g., language, style, genre, etc.) and
service-oriented classifications (e.g., purpose, parental guidance, market segmentation, media review, etc.).
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The grid layout is a splitting of the image into a set of equally sized rectangular regions, so that each region can be described separately. Each region of the grid can be described in
terms of other Descriptors such as color or texture. Furthermore, the descriptor allows to assign the subDescriptors to all rectangular areas, as well as to an arbitrary subset of
rectangular regions.
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This color descriptor is most suitable for representing local (object or image region) features where a small number of colors are enough to characterize the color
information in the region of interest. Whole images are also applicable, for example, flag images or color trademark images. Color quantization is used to extract a
small number of representing colors in each region/image. The percentage of each quantized color in the region is calculated correspondingly. A spatial coherency
on the entire descriptor is also defined, and is used in similarity retrieval.
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This descriptor effectively represents the spatial distribution of color of visual signals in a very compact form. This compactness allows visual signal matching
functionality with high retrieval efficiency at very small computational costs. It provides image-to-image matching as well as ultra high-speed
sequence-to-sequence matching, which requires so many repetitions of similarity calculations. It also provides very friendly user interface using hand-written
sketch queries since this descriptors captures the layout information of color feature. The sketch queries are not supported in other color descriptors.

The advantages of this descriptor are:

·     that there are no dependency on image/video format, resolutions, and bit-depths. The descriptor can be applied to any still pictures or video frames even
though their resolutions are different. It can be also applied both to a whole image and to any connected or unconnected parts of an image with arbitrary
shapes.

·     that the required hardware/software resources for the descriptor is very small. It needs as law as 8 bytes per image in the default video frame search, and
the calculation complexity of both extraction and matching is very low. It is feasible to apply this descriptor to mobile terminal applications where the
available resources is strictly limited due to hardware constrain.

·     that the captured feature is represented in frequency domain, so that users can easily introduce perceptual sensitivity of human vision system for similarity
calculation.

·     that it supports scalable representation of the feature by controlling the number of coefficients enclosed in the descriptor. The user can choose any
representation granularity depending on their objectives without interoperability problems in measuring the similarity among the descriptors with
different granularity. The default number of coefficients is 12 for video frames while 18 coefficients are also recommended for still pictures to achieve
a higher accuracy.
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This descriptor shows usefulness for content-based retrieval in object-oriented visual databases. It is also of help in more specific applications. In given contexts
with a priori knowledge, trajectory can enable many functionalities. In surveillance, alarms can be triggered if some object has a trajectory identified as dangerous
(e.g. passing through a forbidden area, being unusually quick, etc.). In sports, specific actions (e.g. tennis rallies taking place at the net) can be recognized. Besides,
such a description also allows enhancing data interactions/manipulations: for semiautomatic multimedia editing, trajectory can be stretched, shifted, etc, to adapt
the object motion to any given sequence global context. 

The descriptor is essentially a list of keypoints (x,y,z,t) along with a set of optional interpolating functions that describe the path of the object between keypoints, in
terms of acceleration. The speed is implicitly known by the keypoints specification. The keypoints are specified by their time instant and either their 2-D or 3-D
Cartesian coordinates, depending on the intended application. The interpolating functions are defined for each component x(t), y(t), and z(t) independently.
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The basic underlying principle consists of describing the motion of objects in video sequences as a 2D parametric model. Specifically, affine models include
translations, rotations, scaling and combination of them, planar perspective models make possible to take into account global deformations associated with
perspective projections and quadratic models makes it possible to describe more complex movements.
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Because there is a smaller set of audio features (as compared to visual features) that may canonically represent a sound without domain-specific knowledge,
MPEG-7 Audio includes a set of specialized high-level tools that exchange some degree of generality for descriptive richness. The five sets of audio Description
Tools that roughly correspond to application areas are integrated in the standard: audio signature, musical instrument timbre, melody description, general sound
recognition and indexing, and spoken content. The latter two are excellent examples of how the Audio Framework and MDS Description Tools may be integrated
to support other applications.
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‘ ...a language that allows the creation of new Description SchemesDescription Schemes and, possibly, DescriptorsDescriptors. It also allows the
extension and modification of existing Description SchemesDescription Schemes.’
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The secondary components are:
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Type definitions define internal schema components which can be used in other schema components such as element or attribute declarations or other type
definitions. XML Schema provides two kinds of type definition component :

Z         simple types – which are simple data types (built-in or derived) which cannot have any child elements or attributes;

Z         �$-)��5���)�#�P�!�����-��������������3'��#��%*��� ������*��%����-�%�#�$��3��*��� �*�9�$-�$�����#�-)���$���$-)��5���)�#/

���-�%�#��%*������3'��#���%����%�3��*������*�!������� ������$9���)�#/�A�!���)�#���%���#$�3��*�9�%�*�3��*��� ���$%�9�$-��5�#��%4���)�#�"3'�����%#
$��*��� �*&����$'4���%��5��%#�$%�$����#������$%�$9�����3�#����)�/

Precise details of the use and application of these components can be found in the DDL Specification, ISO/IEC 15938-2  or the XML Schema: Structures 
Specification.
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Precise details of the built-in datatypes and derivation mechanisms can be found in the DDL Specification, ISO/IEC 15938-2  or the XML Schema: Datatypes 
Specification.
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Besides the normative components, the simulation platform needs also some non-normative components, essentially to execute some procedural code to be
executed on the normative data structures. The data structures and the procedural code together form the applications.  For most Ds or DSs there is at least one
application in the software framework, allowing the verification of the functionality of each normative component. The applications also show how to extract the
metadata from the media content, or how the metadata can be used in simple application. Therefore, the XM implements only basic and elementary application
types, and no real world applications. Furthermore, the XM software has only a command line interface, which does not allow any interaction during run-time.

The modules of the XM software are designed in a way, that all modules are using specified interfaces. This allows easy navigation through all the different
modules for the various Ds and DSs, after understanding the structure one time. On the other hand, the usage of fixed interfaces allows to reuse and to combine
individual modules in bigger application.
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To increase the reusability, all this classes are using specified interfaces, which are independent from the D or DS they belong to. Thus, it should be possible to
reuse, e.g., the extraction tool of a D or DS in another D or DS without knowing very deeply what is done in the included extraction tool. This is only possible if it
is known how to use the interface of this extraction tool. The modules listed above are combined or connected to each other to form a processing chain. This is
done in the application classes, which can be of the extraction (server) or client application type. In the following the modules are described.
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For still images the XM uses a reduced structure of the MoMuSys Vop data structure from the MPEG-4 Verification Model (VM). The data structure is defined in
the file AddresLib/mymomusys.h. Key points are stored in a two dimensional linked list, one dimension for the time points (one frame) containing the second
dimension, which includes all key points for this frame (see Media/MultiMedia.h). The Audio data structure is defined in the file Media/AudioFrame.h.
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The same interface is used in case audio data is processed. Here, the input data is more or less continuous (having only one sample at a time loaded has no
meaning). Thus, the input is cut into time frames, which then can be processed one by one.
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The descriptor classes hold the description data. In the XM software the classes for each D or DS represent directly the normative part of the standard. Besides
providing the memory for the description also accessory function for the elements of the descriptions are available.
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In principle, a description conforms to, at least, one profile@level.A description may conform to multiple profiles (and levels) simultaneously if these profiles (and
levels) are hierarchically related, i.e., successively ‘more complex’  profiles contain ‘simpler’  profiles as a ‘subset’ . In this case, if a description conforms to one of
the ‘simpler’  profiles in this hierarchically related group, it implicitly/automatically conforms to the ‘more complex’  profiles in this group of profiles that ‘contain’
the simpler profile as a ‘subset’ .
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A description profile restricts descriptions by reducing the number of supported MPEG-7 description tools and putting additional constraints on those tools.

A description profile is defined in three steps: 
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Every MPEG-7 description tool relies on several other tools. Therefore, once a profile has been defined, a set of rules shall be applied to the MPEG-7 schema in
order to generate the profile schema. These rules use types hierarchies, element references, as well as other dependencies to generate the profile schema.
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