NAIST-IS-MT0951033

Ooon

oo tgobggn
Jodboootdbotobtobtobobooboobogn
gooooogood

OO oo

20110 30 170

gboooboooboobgon
gbgobgb obooboobo



oboboboboooboooboobuooboobooo
O00(@00)00000000000O00000O0OO0OO

g od

gobooo
udg oo oo ggooood

ggd oodgo ggooood
g oo ogbbo bobodood



bbb ooooot
Jobodobooobooboboboboboobd
Joooogooggr

g gd

gooo

gooobooobobobooboo cGooooboooboobooobooooD
gboboobbooobboobbuoooboooboobbuoooboboon
gbogbugbgbuooboboobobobbobobobobboobobobon
goodgbobooobobooboboobobooboboobobboobon
00000000 Structure from Motion(SIM) 00 0000000000000
gobobobbobobobobobotbododdoogoooooooooobbbboobobbb
gobobbuogobbooobboogbbuoobooobbooobbon
gbobogboboodbbugbobooobboobboobuooobooon
gbobodbbogoboboobbuoooooobboobbooobboon
gbbogobbuogobbuoooobbooobbooobboooboob
OoboooooobooooossMODOOooOOoooooooooboobooDo
gboodbogbbooboobogbooboobboobboobooboonbn
gbobogoboogbobooobbuooobbuooobooobboooon
gbobogoboodbbuoobooobbuooobboobboobboon
gbbogobbodoboabbuooobbdooobboooooobbooan
gbboodgbbuoooboobboobbuooobboobbuoooboboan

*0000000000000 D00O000OD0 ODOO00ODOO00OD0OD ODoOO, NAIST-IS-
MT0951033, 20110 30 170.



goboobboogobobobooboboooobooobooobbooon
gbobooaoobn

goooo

gbobobuoooobobo,ggobbobuoogobb,ooobb,o0obo

il



Extrinsic Camera Parameter Estimation Using
Landmark Database with Normal of Local Plane

Fitted to 3D Point Cloud*

Kazuki Kawato

Abstract

In the field of augmented reality which efficiently provides location-based in-
formation by overlaying virtual objects to the real world, it is important to solve
a geometric registration problem between real and virtual worlds. To solve this
problem, vision-based registration methods which result in estimating extrinsic
camera parameters are widely used because they can achieve pixel-level geomet-
ric registration. As one of these methods, a feature landmark-based method has
been proposed. In this method, a feature landmark database which is automati-
cally constructed by the structure-from-motion (SfM) is used to estimate extrinsic
camera parameters. Although this method can be easily applied to large-scale
environments, an extrinsic camera parameter estimation process will fail where
the camera position is far from the position of acquiring landmark information.
This is due to the visual aspect change of landmark whose image templates of
landmarks are compensated for by considering only captured camera pose. In this
study, to achieve robust landmark matching against viewpoint change, planes are
locally fitted to 3D point cloud acquired by the SfM. Viewpoint independent im-
age templates of landmarks which are judged existing on local planes are then

generated by projecting the input image to estimated local planes. By using

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0951033, March 17, 2011.
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these image templates, user’s movable areas are expanded more widely than that
of the conventional method. To demonstrate the effectiveness of the proposed
method, the accuracy of estimated camera parameters where the camera position
is far from the position of acquiring landmark information is compared to the

conventional method.

Keywords:

extrinsic camera parameter estimation, landmark database, natural feature, aug-

mented reality
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