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Estimating Human Motion Trajectory

Using Fixation-Point Correspondence and Optical Flow
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Abstract We propose a method for estimating the motion trajectory of a human wearing an active camera.

Our method controls the active camera so that the camera automatically fixates its optical axis to its fixation

point. The correspondence of the fixation point between two frames together with the optical-flow-based cor-

respondence of points in the neighborhood of the fixation point gives us sufficient constraints to determine the

human motion trajectory.

keywords : fixation point, optical flow, motion estimation, fixation control, active wearable vision sensor.
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4 j 3×3 � â"ñ�, �
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i
(i = 1, 2, 3) f�����o/
 * �� $y

�/� ..X j
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r1 r2 r3
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(11)


V�+ Wy:oW�S
Us�j R �Wq�» * �+�+ 6
ï ������� 4

t)�)R/T * �/ -y
r1 · r2 = r2 · r3 = r3 · r1 = 0. (12)

|r1|
2 = |r2|

2 = |r3|
2 = 1. (13)

2 h , 1 Æ)�����/_/��_/z/û����)5)6��:6 0  �������f
��_/z/û/£�� * R)= , 1 v/������� & �:6 0  -y�5 × *
R)= j 7

ï ������� & �:6 0  .Ã"ô �� 5
ï * ��H 1�4 j 3.2 ë�f� Ñ H�!"(�)�*�+�
,4-�/��U5Y6��«6 0  ����U_V�+� * �U�+ ������S�

öU¾Y�+ Wy�õU}SK *+4 j�öS�U 5 ûS��(�)1*�+���,0-/��/�-�) )o/
-f-j��/�/±/² * p/q)�������)��÷:T .
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, 1) 3�;�`	S�=FN�<L=J@�B>8�aFb2c>:dUeWf�g P

λ
t
x

t
= P

t
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5�6�7�8	����9	��:	��*O@�4 C
t
@�4 C

t+1 @�4 C
t+2  

=�¡�¢H?	S>=	N�<	P£Z	8�=�\A@�4 C
t ¤ �A4 C

t+1   8
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T
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t
@ T

t+1
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t
T

t
]. (17)
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t+1Rt
T

t
− R
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(18)

c (14) =Ac (16)@ (17)@ (18) Y	� M <�=A@





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x
t
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P
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
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











X
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t

−λ
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−λ
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










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:	ÃH� I <	P
c (19) 8	Ä�Å�8	m�n�o�p�Y	Æ�Ç�h 9 × 7 8	o�p�Y A

=,N�<FP�c (19) *2k M�K [X − λ
t
− λ

t+1 − λ
t+2] 6= 0
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À2<FPH?FS�:�` K @�o�p A 8 7 × 7 8FÏ2Ð>8	v�Ì�o�p
A

′ *	ÑH? K B�c�: d�eWf�g P
det A

′

= 0. (20)
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