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On-line Video Synthesis for Removing Occluding Object via Complemen-
tary Use of Multiple Handheld Cameras
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Abstract We propose the use of an on-line video synthesis system that makes complementary use of multiple handheld

cameras and thus removes occluding objects. We assumed that the same scene is captured with multiple handheld cameras,

but an object occludes it. First, we used an ARTag marker to calculate a projection matrix, and then we estimated a ho-

mography between two captured images that was based on the projection matrix. We used this homography to transform

the planar area into the image seen by the viewer. Finally, we blended the pixel value in accordance with the di•erence of

the pixel values of the captured image and of the warped images at the same position. Doing this means that we remove the

occluding object that cannot be approximated as a planar area. Our experimental results prove that this system can be used

to remove the occluding object in a dynamic scene.
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Prototype experimental system.
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Overview of proposed method.
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De®nition of the world coordinate system.
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�Ñ 5 ���T�\4F�é Homography
Homography of the objective plane beteween cameras.
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Intensity correction with gamma transform.
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Case1 if (pV ¼ p1 ¼ p2) q = pV (4)

Case2 if (pV ¼ p1 j= p2) q = pV (5)

Case3 if (pV ¼ p2 j= p1) q = pV (6)

Case4 if (pV j= p1 ¼ p2) q =( p1+ p2)=2 (7)
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(a) �I
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Marker on the object plane.
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Comparison of result by using of intensity correction or
not.
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The quantitative evaluation of intensity correction.
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-l�\�­ 32.7
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Removig result in all cameras.
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Result of dynamic scene.
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Result in nonplanar scene.
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Marker on the perpendicular plane to the object plane.
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-+ 2 ���T�\�é �,$“ �ã�,�M�6�"
A name and the speci®cations of the cameras.

���T�\ �, !¹&› �™ ���Ý �:�C ���,

ELECOM UCAM-E1W30 30 
�!¹&› CCD
Logicool Qcam Fusion 130 
�!¹&› C-MOS

Logicool Qcam Pro 200 
�!¹&› C-MOS

(a) �I
� (b) �´
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Results with di erent camera speci®cations.
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