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Camera Position and Posture Estimation
Based on Feature Landmark Database for Geometric Registration
Motoko Oe™!, Tomokazu Sato ' and Naokazu Yokoya '
Abstract — 1In the field of wearable augmented reality, absolute position and posture

of user’s camera are necessary to overlay CGs on real images. In this research field,
two kinds of approaches have been investigated; sensor-based and vision-based methods.
However, both kinds of conventional methods have a problem that it was not easy to
use these methods in large and variable environments; usable environment is limited
by selection of sensors in the sensor based method, and many artificial markers must be
allocated in large environment in the vision based method to prevent accumulative errors.
This paper proposes a novel vision-based camera position and posture estimation method
which does not require sensors and artificial markers. In the proposed method, feature
landmark database is constructed in advance by using large number of natural feature
points in omni-directional image sequences. Next, by detecting feature landmarks from
images captured by wearable camera, camera position and posture are estimated in every
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frame without accumulative errors.
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Fig.1 Flow diagram of proposed method.
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Fig.4 Landmark and its image template.
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oboboooooooobooooooobooooog
obobooobooboobooooooooboooooo
goo
3.2 0OO00OO0OO0OO0OOOOOOOOOOO
gooboooooooboooobooooboooo
oobobooobooooboooooboooobooon
obobooooooboooobooboooboooooo
oboboooooooooooobooobooooog
oobobooobooooooboooboooobooon
goocoOobOooooooboobooobocoooan
oobooobooobooooboooboocoobooon
oobooobooobooooboooboocoobooon
gooboooboooboooboobobooooooooo
gbobooooooooboboooooboooooo
gobooooooao
3.210000000000000000O
gsb0O0O00O0O0ODOOOOOOOOOoooooo
oobobooooooobooooboboooooooon
oobobooooobooooboooboocooboooon
ooboboooboooobooobooooooboooon
gbobooooooooooooooobooooooo
O000O0O0O0 HarrisOOOODO (17000000
gbobOooboooboobooooobooooooooo
gboboboooooboobobooooooon
J.2200000000000000000O0
gobooooosliooobooooboooooan
oobobooobooooboooooooooboooon
ooboboooboooobooobooooooboooon
oboboooOooooooooooooooooon
goooooooooooboooooooooooon
ooboboooboooobooobooooboooobooon
oboboooooobObOooboooobooOoooon
obobooooooooooooboobooooog
ooboboooboooobooobooooooboooon
oobobooobooooboooboooobooboOoooon
oobobooooooobooooboboooooooon
gooboooooboobobooboooocboooan



goooooooooooooood Vol.10, No.3, 2005

oooooboooboooobooooocoobOooon
oboboooooooooooobooboooonog
goboooooobooooboooobooob20040
gobobooooooobooooboboooooOooon
oobooobooobooooboooboocooobooon
obobooooooooooobooboooooooog
gobobooooooobooooboboooooOooon
gooooboooooooboooboocooboOooon

gooooobooooooooooooooooooon

000000000000000000000000
00000000000

33 00000000000000000000

00000000000000000000000
000000000000000000000 (u,v)
000000000000000000000000
0000000 (W,0)0000000 E=Y{(u—
W)+ (v—+)2}00000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000 1800
000000000000000000000 EOO
0000O000O0RANSAC[19)0000000000
000000000000000000000000
000000000000000000000000
34 000000000D000000

gooooooooooboooobooooooobooo

0000000000 oO0ooouoooooooo 1]
gbeOObOoOOOOOOOObOOOOODOOOnO
oobobooobooooooooooocoooboOooon
obobooooooobooobooobobooooooo
ooboboooboooobooobooooboooobooon
gbobooobooboooobooobobooobooooo
Oo0O0OOoOOOOOOOOOOOOORANSACO
goobooobooobobooebbOObOOOOOOOO
ooooooooooobooooooooooboooog
oobobooobooooboooboobo100000o0n
gboboooooobooooooon

4 0O

gobooboooooooocooboooooon
ooboboooboooobooobooooboooobooon
obobOoooooooboooboooobobooooooo
ocooooooooooobooo cgoooooo
obobOoooooooobooobobooooooooo
oobobooobooooooboooboocoooboOooon
obobooobooboboooobooobooobooog
gobobooooooobooooboboooooOooon

06 0000O00O0O0O00O0O0OCO Ladybug
O000oooooooo
Fig.6 Omni-directional multi-camera system
Ladybug and images taken by Lady-
bug.

v ODOOOoOoOooooooooOooOOOOOo

o0oooooooooo
Fig.7 Estimated camera path and 3-D coor-
dinates of natural feature points.

Jooooooooooooooooooooooo
0ooooooooooooooobbooooooo
Joobo 2000000000000 00000go
4.1 0O0000O0OO0OOO0OOO
Jdodb0e0dbb0OOooDbDOoOoooDooOooooo
(Point Grey Research 0 Ladybug) 00O OO 600
00000000000 0O0O00oooooo (1250
0000 x60, 15fps) 00000 80mO OO OO0
O000O00O000002210000000 [16]0
Joooooooboobobooooooobooon
Joooooo,0o0o0bbobdoooooooo
Joo0oooobobooboooooooobobooo
dooooooooyooboboooooooooo
J0oooboboooooooo 1oooooboon
gdodoolooobooooooooobooobooo
Jodoooodooobobooooobooobbooo
Joooooobooobobooobooloooooon
Jdooooooooooooooooooooooo
000300 1hx10000000000000O000O
oooobooooooobobooooooboon



gooooooob :oobooooooooboo0ooooooOobOobOOoU0bOOoOooooOoooOOobOoOoOoooobOOobo

(2)2000 0000

(b)400 00000 (c)8000 0000

08 ODO0OO0OO0O0OO0OO0O0OOOOO0OCOOO0OOOCOO0OO0O00O0
Fig.8 Landmarks for camera position and posture estimation (outdoor).

(120000000

(e)400 0000 D

(f)800 00O OO

09 00000000000 0O0000000O0O0O000 match move
Fig.9 Match move based on estimated camera position and posture (outdoor).
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