
the composed models, the joint locations of the underlying
human parts were identified. Our physics-based algorithm
couples the processes of segmentation, shape and motion
estimation. This coupling produced very encouraging re-
sults on the decomposition and the estimation of shape of
motion of the human parts without the need for a prior
model or markers.

Appendix
In this section, first we will present the values of the I0 , J0 , I1 and J1

for the four different cases of composition. Then, we will define the linear
functions that allow mappings between intervals.

The values of the I0, J0, I1 and J1 for the four different cases of
composition are the following:

Case I: I0
�����

0 ��� 0 � : � 0 	
��� 0 � A �
� 0 � B �
� ,
J0
�����

0 ��� 0 � : � 0 	�� � 0 � B ���������������
� 0 � A ��� ,
I1
�����

1 ��� 1 � : � 1 	�� � 1 � B �
��������� �!�
� 1 � A �"� , and
J1
�����

1 ��� 1 � : � 1 	���� 1 � A �
� 1 � B ��� .
Case II: I0

�����
0 ��� 0 � : � 0 	
��� 0 � B �
��������� �!�
� 0 � A �#� ,

J0
�����

0 ��� 0 � : � 0 	�� � 0 � A �
� 0 � B �$� ,
I1
�����

1 ��� 1 � : � 1 	�� � 1 � A �%�����&��� �!�'� 1 � B �"� , and
J1
�����

1 ��� 1 � : � 1 	���� 1 � B ��� 1 � A ��� .
Case III: I1

�����
1 ��� 1 � : � 1 	�� � 1 � B �%� 1 � A ��� ,

J1
�����

1 ��� 1 � : � 1 	���� 1 � A �
�������������'� 1 � B �%� , I0 and J0 are the
same as case I.

Case IV: I1
�����

1 ��� 1 � : � 1 	(� � 1 � A �
� 1 � B ��� ,
J1
�����

1 ��� 1 � : � 1 	���� 1 � B ����������� �!�%� 1 � A �%� , I0 and J0 are the
same as case II.

In the following, we will define linear functions that allow mappings
between intervals. Let ) � � *,+��'*,-�� , . � � /'+0�'/'-1� , 2 � � 3'+��43'-0� and5 � � 6 + �'67-0� be four continuous intervals with corresponding lengths8"9 � ��*,-��:* + � , 8"; � �</'-=�&/ + � , 8�> � ��3'-=�:3 + � and

8@? � ��67-=�&6 + � .A To linearly map ) to 2 , we we define the function B 1: )�CD2 such
that:

B 1 ��EF� =
G 8<>8 9IH E + *J-13 + - * + 3'-8 9A To linearly map the union ) � . (assuming that *,-IK� / + ) to 2 , we

define the function B 2: ) � .LCD2 such that:

B 2 ��EF� = M 3 + + N ��EO�
* + � E&	 )3'+ + N 8 9 + N ��EP�
/'+1�QE&	 .
where N = R�ST R�U!V�R�W X .A To linearly map ) to the union . � 2 (where /'-IK� 3'+ ), we define
the function B 3: )�CY. � 2 such that:

B 3 ��EF� = M /'+[Z�\]��EF� \F��EF��^ 8 ;3'+ � 8 ; Z�\]��EF�_\F��EF��` 8 ;
where \F��EF� = N ��EP�a*J+'� and N =

T R�W[V!R S XR�U .A To linearly map the union ) � . to the union 2 � 5 , we define the
function B 4: ) � .LCD2 � 5 such that:

B 4 ��EF� = M 3 + Z�\]��EF� \F��EF�=^ 8�>6 + � 8�> Z�\F��EF�_\F��EF�=` 8�>
where the function \F��EF� is defined as:

\F��EF� = M N ��EI�
* + � Eb	 )N ��EcZ 8 9 �a/'+'�dEb	 .
and N =

T R�S=V!R�efXT R U V!R W X .Acknowledgments: This work was supported in part by the follow-
ing grants: ARPA Grant N00014-92-J-1647, ARO Grant DAAL03-89-
C-0031PRI, NSF Grants CISE/CDA-88-22719, IRI-9309917;The Geron-
delis Foundation and The Bodosakis Foundation.
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