0 t t t t t

o Norimasa KOBORIT Daisuke DEGUCHIT Tomokazu TAKAHASHI*
Ichiro IDET and Hiroshi MURASE$

T {kobo, ddeguchi, ide, murase}@
murase.m.is.nagoya-u.ac.jp
1 ttakahashi@gifu.shotoku.ac.jp
SIFT
SIFT,
1
MEMS

Micro Electro Mechanical Systems

[1]
1Hz

SIFT [2]
SIFT




[31[5][6][7]

Min-geun Song

3]

, [31[5][6][7]

/
GPS/INS[4] “
1 0.1
[3] 1 5
SIFT
S.You AR
[6] H.Rehbinder
[7]
SIFT
SIFT
3
3.1

3.2

2
2
SIFT
Rimg himg
2
KF
3
SIFT 4
1 2
3
SIFT
BT LB E (CERTTH) EHER

SIFT ||

2

0‘)*§|':|:'| | < F T

e EfgE o SO ] fSEIE | ) BT

It t+1 CDEH:II
\ DB
.(A) — . - i
: EREE I “krcas {2
A—O—JL-Fu»F D3
sreqry || Y B A R,
oy [ Il
& Rillal D2
Wi TeqotyoRE

O T e T e T e T TR T E (CEET

— 17 (3RS



Best-Bin-First (BBF)

ins

SIFT
im
5
3 5 87
46
0.1s
Is
2
SIFT
3
Rins
hins (1,0,0)
t+1
t
t
N
N = +0.025 x
3
t t+1

30

300

ins

N pixel

@)

1.0 pixel

3 SIFT

/

t<

t+ﬁ
SIFT
\'Iﬁyﬁ—5$@ “ Y pitch
i A4S
S 745t roll -
DA X
HEITAME
5
4
5



[10][11]

Levenberg-Marquardt [10]

C
[10]
Rins hins
RANSAC[12]
6
+ 1.0
+ 0.004rad/sec
0.0000357rad/sec 3 25
3.3
[13]
[14][15]
1
+
dw b X 6
2 ® , 0
“roll 1+ broII f‘)roll &‘)roll
®pitch |~ 1+bpitch Ppitch | * &‘)pitch (2)
w 1+b a Sw
yaw yaw yaw yaw
ow b
7
[16][17]
8

O Hiff F 43 3FENAXE L, |BIEXHER 55857,
ST Lo THH L 38R

L

@ v £ TEATIE Ui LevenbergMar quardeik

SEHEECOHEE i C<0.00003 : D~FE
else 1 @~EBfE

L 2

@ RANSAC : 7L BEODVEHEGET

ETERTOERN YES : @~
C=0.00003 %757 & HE NO : D~BE

A l0EERY R L

O FEPEEE - R S EEEHTIE s, §
7= L RS OO B NS 1. 0pixel L T
YES : #7714 LR AT
NO © Jv A OOEEEEDTEKE

6
+ 0.004 rad/s
0
57Hz
DC
Rimg hlmg
s 12 S
Rins hlnS
w
w
[13]
2)
2
5] 7
[<%) S
Bosch /s
SMG074 N /[
/ | 025° /s W ,/};#ﬁ&j]
+10 ° /s ) g
+ 1.25° /s T I
+ 17° /s Va iy
+ 05° /s 7
175 LSB/ ° /s S) T ATESH
Cut off 57Hz /I/7 K,Ti;%
,// ‘/7775§%




0.02 90
—tHE -4 80
0015 -
70
001 f 60
! 50
MR @Eg/AZ | ,°C
(AR
0 ‘ — 30
240 300 9
~0.005 PR X 110
GRE(CHBD
-0.01 0
B (sec)
8
4
4.1
Bosch SMGO074
(FOG)
JM3403
1500mm/s 10Hz
FOG
1H 3°
SMGO074
4.2
1
900 90sec
3
9
SMGO074 900
90sec 0.1lrad ( 6 )
FOG
10

1
900 yaw roll pitch
3.9382 | 5.3427 | 9.8859
0.6791 | 1.9909 | 6.7544
=}
©
-0.2
1 101 201 301 401 501 601 701 801
9
0.8
06 | . '
- M/‘
@
SV
1 101 201 301 401 501 601 701 801
10
0.6 9
- 18
04 | e 7
] — KE @ 16
= 02 |
. 15
0 ', ] 4
By L g
SRS S B
-0.2 KF 12
U o W ’; \v7 1
-04 0
109 119 129 139
11
900 KF
685 11 KF
KF 1
0




(1]

(2]

(3]

(4]

(9]

(6]

(7]

(8]

(9]

[10]

[11]

Reinhard Neul, Udo-Martin Goémez, Kersten Kehr,
Wolfram Bauer, Johannes Classen, Christian Doring,
Ermin Esch, Segbert Gotz, Jrg Hauer, Burkhard
Kuhlmann, Christoph Lang, Michael Veith, and Rainer
Willig, “Micromachined Angular Rate Sensors for
Automotive Applications,” IEEE Sensors Journad, Vol. 7,
No. 2, pp.302-309, Feb 2007

D. Lowe, “Didinctive Image Features from
Scale-Invariant Keypoints,” Proc. of International Journal
of Computer Vision (1JCV), 60(2), pp.91-110, 2004.

Min-geun Song, Jinseong Park, Youngjin Park and
Youn-sik Park, “Fusion Filter for Orientation Estimation
of Biped Robot,” Motion and Vibration Control,
pp.285-294, Springer Netherlands, 20009.

Eun-Hwan  Shin, Naser El-Sheimy, “Accuracy
Improvement of Low Cost INS/GPS for Land
Applications,” Proceedings of the 2002 Nationa
Technical Meeting of the Institute of Navigation,
pp.146-157, Jan. 2002.

Magor M. Veth, J. Raquet, “Fusion of Low-Cost Imaging
and Inertial Sensors for Navigation,” Proceedings of the
ION GNSS, 2007

S. You and U. Neumann, “Fusion of Vision and Gyro
Tracking for Robust Augmented Redity Registration,”
Proceedings of the Virtual Reality 2001 Conference, pp.
71-78, 2001

Henrik Rehbinder, and Bijoy K. Ghosh, “Pose Estimation
Using Line-Based Dynamic Vision and Inertial Sensors,”
IEEE Transactions on Automatic Control, Vol. 48, No. 2,
pp.186-199, 2003

R 13 2 C
pp.205-220
1996

JS Bes and D.G Lowe, “Shape indexing using
approximate nearest-nei ghbour search in
high-dimensionad spaces,” Proceedings of the IEEE
International Conference on Computer Vision and Pattern
Recognition, pp.1000-1006, 1997.

13 ”3
2005
643 2 3
pp.79-114 2005

pp.61-77

[12]

[13]

[14]
[19]
[16]

[17]

Fischler M.A and Bolles R.C, “Random sample
consensus. a paradigm for model fitting with applications
to image analysis and automated cartography,”
Communications of the ACM, Vol.24, No.6, pp.381-395,
June 1981.

113

EL)

MIRU  pp.1757-1763 2009
1987
pp.142-173
2003
MEMS
2008
2002



