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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 — In 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
frame without accumulative errors.

Keywords : camera position and posture estimation, natural features, landmark
database, wearable augmented reality
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Fig.1 Flow diagram of proposed method.
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Fig.2 Elements of feature
database.
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Fig.5 Detection of image features.
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I 3 Y (WA= A DATTEES
Fig.6 Onmni-directional multi-camera system
Ladybug and images taken by Lady-
bug.
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BRGS0 = ke hr g
Fig.7 Estimated camera path and 3-D coor-
dinates of natural feature points.
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(2)200 7 L — 4 H

(b)400 7 L — 2 H (c)800 7 L — 4 H

M8 BHRBEIIBIANAITMNE FEHEEH ORI ¥ Fe—7
Fig.8 Landmarks for camera position and posture estimation (outdoor).

(d)200 7 L — 4 H

()400 7 L — A H (£)800 7 L — 4 B

B9 BABSEIZBT AN A FALE - BHHEEMRZ M V72 match move
Fig.9 Match move based on estimated camera position and posture (outdoor).
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1http://yokoya.naist.jp/pub/movie/oe/outdoor.mpg
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(2)200 7 L — LB

(b)400 7 L — 4 H

(c)600 7 L — 4 H

K10 BHREIZBITAH A TAUE - BEHEEIHONZF Y Py —7
Fig.10 Landmarks for camera position and posture estimation (indoor).

(d)200 7 L — 4 H

11 BARBICBITA N X FAE

(e)400 7 L — 4 B

(£)600 7L — 4 H

- LEHEER R % FV 272 match move

Fig.11 Match move based on estimated camera position and posture (indoor).

4.2 EBRREICH T IEE

RIZ, BNRELFFOFIECTCEAREIIBITS
EBEITo7. BNBEIIBITIAT Y Fv—25—4#
N—AEECTHW & BTG O 7 L — 4 5id 701
TL—LThHY, 7Y =77 —FX—A{ERIZIE
ERTETTEONETL— 2D F =513 LTH
TL—ABEDOF—5 2B, EBTHEOLNT S
N —2 OIZH 2100 B THY, —2oD I Fv—
TN DENE 9.4 TR 5 W T S E
T 7L — PRSI,

Y RY— I F =y R= A\ h A THE 4
e TIE, 900 7 L — 2O HREIEI{EE 7 L — LI
BHETE L7z, REBRTIE, L (2-0) 1281 57—
NR=AP5H—FIZRINT LT v F~v—27 0% 10014,
JLER (2-b) 12 BT B AEHEH OXF IS s O#ER
#PFA% 60x60 HiFE, MH (2-c) I2BI1T S RANSAC |2
L A0 R LM% E 500 0] & 3% L7z, BRHEE DR
F, 1 7L —20NHEEBEIENERLEF LYY V%
HWTFEH 25 TH o7z, RERICBWTL, A
HEOETHT L —LDARITTFTLTH A F/85 A —
Y W MHEAE R TR T 5 2 ik oz AT
BEOMFIHT IS NZT » Fr— 2 OEEED
EHK 1012, HEESHH X FUE - £EEH»
TR —ENBICESFRIEHEEY ™ 1
WRT. HRTE, ERpEEELTICCC v EER
RLTWAZDIZ, CG & HEREDORIRERT—

Mo TWAY, BAVEERLFERIC, CG THlirhzA
WS A S & ST IE LSRR ENRTWAE Z &
Mo, I ATHE - BEHEEHERICIRE pEERE
MEFTN TN & 2R L2

4.3 TEERLFHEEER

BB, EEINLHXAGNE - LB 2 FRT—%
BT A ECHEREYRHMOL 72, AEBRTIE,
RENOHFMEDOZRITNEY h—FVAF—Tay
FHWTHEL, £7 1L — 206 EETENS O
MOME L TE LA, PnP MEZHLZ LT
HATHHNG A= DERT—5%2 1071 —43B
SR L7z, 72720, BRWASATIEGEDRE%E L
DL EDHBATI—FVATF—3 a3 Y2k o> TER
TELEMEID B NT L— 0, FETHIEAITE
AT o7/ RIC X 2B REAE 15 MR L THh 2 7
L— 202 U CUEEH I L e o 7.
BAVEBRIZBWT, 7 L —2455 1000 7 L —
LAFCHEEIN A ATMNBE L ZOERFT— 5 %X
12 1279, Motk faizznzng y Fv—
7T =y N— AREEREOH B RICBIT A X, Y
IHIR LT 5, F72, BREBICHW A X570
EATHIE, FESICBENT X SOEDHATHS.
KA S, HESNI2H A TE - LB BB
EREDEL TWEWI L 2R TESL. /2, 5
Fw—2 7= X= e DL H R A T DALE D

2http://yokoya.naist.jp/pub/movie/oe/indoor.mpg

—-292 -

NI | -El ectronic Library Service



The Virtual Reality Society of Japan

AL - 1EBE - MK BAPNUBADEOLOOBARBHAT >V R — U7 —aXN—2EHVEA A SHE - BHHE

! | L L L L L 1

1 | L

-57 -54 -51 -48 -45 -42 -39 -36 -33

-30 -27

-24 -21 -18 -15 -12 -9 -6 -3 3 ¢

"y

T N et

e S T it
o 58 4 e B . ol R
DRI NS gV e e

(Bfz:m)

H— AFEHRDHAS/SAHEIER (1-10000L—L4LB)
|| ¢ FHTRHEMTETICETRONEZERT—F

e SURT—GERBFIC AL RFEDASDAAD/IIX

15
(BfL:m)

M12 BAEBRICBWTHEENTZAATNALLERT -5
Fig.12 Estimated camera path and its ground truth (outdoor).
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Fig.13 Estimated camera path and its ground truth (indoor).
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