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Real-time Object Tracking Based on the Minimization
between Input and Generated Images
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SHINSAKU HIURA,T TAKAYUKI MORITANIT!
and KOSUKE SATO'!

In this paper, we describe a method to estimate the pose and position of the
moving object by minimizing the difference between generated images and in-
put images from sensors. At first, we listed several examples; 1) stable motion
estimation using multiple viewpoint images, 2) simultaneous localization and
modeling using stereo camera, 3) tracking of the object with mirrored surface
based on environment mapping. Then we also introduce two research achieve-
ments, 4) simultaneous tracking and modeling using real-time range sensor,
5) object tracking using the fusion of range and intensity images. Furthermore,
we will discuss about the relationships among ours, gradient, direct method,
ICP, differential camera, and so on and tried to make it clear what is the orig-
inality and characteristic of our method.
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Fig.1 Tracking of moving object based on the minimization of image difference.
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Fig.8 Trajectory of estimated position.

goooobooooooooooboooooooboboooooobobooooooboooooDobo
gobooooooobooooboooboooobooboooo

goooooobod 600mmds00mmb400mm 000 0000000000000
gooooooooooobooooboooboooooooooboboDbOoooOoDo
goobooooooooo1gobooooooboooo 400b00ob0boOo0 200000
ooooooooooboooooooo sooObO0o200000 700000000000
gooboolbooo20000000o0bo00ooooooboooooooodgooona
boboobooooooobdooooboooooooooobOoooobOoOooOoDo
000000000000 00Y00000000000000000000000000
goboodoooooboooobobooooooooboooobooooooo

3.3 DoOooodoooocoooooooOoobooooboobooo

gobooooooooboobooooooboobooobobooobOobOOOobOOobOboOoOoooDoboo
goooooooooocoooooooooboooooboboOooooboboOoobooboboOoboDboboo
gbooobooooooooboooooboooobooobOoOoboobooOooOoboobooDo
goooooooooooooooooobooboooooobobooooooooboenoboOnOO
goobooooooooooboooobo20000000000000CcOOc0OO0ODObO

000000000 0O0o0o0oo0ooO0ooOoooooog Vol 2 No.o1lo 14-31 (Mar. 2009)

Galvano-Scanner
ge
l \\\_E S

<]

Time

09 000O00000O00D0O0O0O0O0DO
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Fig.10 Simultaneous tracking and modeling using range image sequence.
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Fig.11 Reconstructed shape of the object.
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Fig.12 Simultaneous tracking and modeling using range and intensity image fusion.
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Fig.13 Specular reflection.
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Fig.14 Specular hemisphere and object.
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Fig.15 Results of sphere mapping.

Evaluation of estimated distance. Evaluation of estimated rotating angle.
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