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body parts for different model activities and the way in which the votes for different body parts are combined.
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D
#3�� �(. A numerical example illustrating the process of voting for the 5 body parts for a pose correspond-

ing to a jumping test sequence. The votes shown are with respect to different frames of model jumping activity

stored in the hash table. The votes are shown for a subset of model frames which include the winning pose

and its neighbors. The frame number of the poses which are shown are represented in terms of the winning

frame w. The test pose which is being voted for is shown in the picture at the top right hand corner and the

model pose which received the highest vote is shown in the bottom right hand corner.
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D
#3�� ��. Sample frames of jumping sequence to illustrate the full range of the activity. The skeleton

superimposed on the human body represent the detected parts.
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D
#3�� �). Sample frames of sitting sequence to illustrate the full range of the activity. The skeleton super-

imposed on the human body represent the detected parts.
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� � 0

D
#3�� �/. The frames of a video stream of a man jumping overlaid with wire frames representing detected

parts.

� $ ��

D
#3�� ��. The frames of a video stream of a man walking overlaid with wire frames representing detected

parts.
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8�1�� �. Average votes of activity sequences for the voting/sequencing with angular pose and velocity based

voting. The rows correspond to test activity while the columns correspond to the model activities. The best

score in each row is in boldface numerals. The method yields correct recognition since the scores along the

diagonal are the highest in each row.
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D
#3�� ��. A graph of the recognition rate vs. number of sparse test frames used in the voting. �((R

recognition rates are achieved with only 4 sampled poses.
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D
#3�� �+. Frames of jumping sequence for different views of the activity. The number on the lower left

corner of each of the images represent the azimuth angle (in degrees) at which the activity is viewed.
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8�1�� ). Correct Recognition Rate under occluded conditions of body parts. The method maintains high

recognition rates even when two body parts are occluded.
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D
#3�� �,. A graph of the votes that were obtained for different view angles of four different activities

(Jumping, Sitting, Walking and Running activity). The squares in the graph represent correct recognition of

activity. The results show that all the activities were correctly recognized at least up to /( degrees.

<� "!���� �� 3�� �3� �9� 1���4 ���!�4 �

"� 
� ����
4�� ��13�� ���"	

# ���
 <!�
 �!�

1�4� ���� ���"	�4 
� ����
���� �""�34�4 �� 3
4��#� �
#!�

# ���
��
�
��

8!� �-��
�
�
 ���"!

# ������"! 
� 1���4 �
 �-��
4

# �!� �
#
�� <
�! �����"� �� �

��� �� 1��
� �3
"�
�
� �!�� ��� ��� �!
���4 ����
�
� �� �!� �������� G�HG)�H�  
 ���"�
"�& �!�

��������& <!
"! ������ �� � 1��
� �3
"�
�
& 
� ���
�����4 �� ��� �!� "�
4
4��� ��"��
�
� 



�!� 
��#�� 8!� ��#

�34� �� �!� �-��
�
�
 "��Æ"
�
�� �1��

�4 �� � ����
"3��� ��"��
�


�
#

>�� �!� �-��
� �� �!� �����
"� �� �!� �������� �� �!�� ��"��
�
� %

"� �9� ���
�
���

� 
���� �
�"�
�

��
�� %
#
�� �� E�
�� 6��
� :�%E6;& <!
"! "�
�
4��� �� 3
<�
��4 "�3����

��� �!� �����
��� 
�� �� �!� "�
��� ��"��
�
& 
� �"!
���� � ���� �!��� �3��3� ���	 <!��� �!�

�������� ���"!�� �!� 
��#��  
 "�
�����& �!� <
4��� 3��4 ���"!�4 >���� :"�������
�
 1���4

���"!

#; 3�3���� �3��3�� � ���� 1���4 ���	 <!
"! 
� ���� ���� ��
�
�
�� �� �""�3�
�
�

)�



D
#3�� �$. A model of human body parts for EXM filtering.
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#3�� �0. The processing of 3D EXM filtering.
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Updating Positions of Joints between
Torso and Upper Arms and Legs

Matching Upper Arms and Legs

Updating Positions of Elbow and Knees

Matching Lower Arms and Legs

Matching Head and Torso

D
#3�� )(. The order of 3D EXM filtering of body parts (top-down).
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D
#3�� )�. An example of the detection of elbow using EXM. (a) shows the filter which corresponds to the

elbow, (b) is a frame of the sitting sequence and (c) is the result of application of the EXM filter (a) on the image

in (b). Please note the strong peak found (marked by the arrow).
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