Development of A New Sonar Featu re Structure for EKF-based
SLAM and Its Applications
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Fig. 1 Example of the specific hypothetical circle
satisfying the geometric constraints from three
individual sonar footprints

A oF 309 W FE e 16 79
A

Polaroid %3 A4S AHs AFELE
F219]  Pioneer-3DX  ©]% 2RSS A3}
FYEAT. 29 A= AW 8 A, T

g8 /= wix = ek Aee o (12x10)m 7] 2]

AA TSN FREHAT o] s ZERo]

02m/s o H&eown AY As FPote
=]

ok 2e% dolH: Hz o
%

4= At
s
;\ LY/ . B
o
.. J 3
[ I :I.l g'//L"'«.\_‘,\/ =
; el 20.07 . ) 2641
@ o

Fig. 2 Exploration all around the area: (a) mobile

robot trajectory driven all around the area, and

(b) plot of the determinant of the robot pose
covariance of the exploration
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Fig. 3 Exploration with supplemental augmented

landmarks: (a) mobile robot trajectory driven
all around the area, and (b) plot of the
determinant of the robot pose covariance for
the exploration
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Fig. 4 Feature extraction on exploration: (a) only SS
features, and (b) together with line features
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Fig. 5 Determinant of the robot pose covariance: red
plot(Fig 4(a)’s) and blue plot (Fig 4(b)’s)

a9 4@ SS feature TS ALESI S
ujo] Ayfolx I 4(b)i= line feature =
Egstel AHgsge wel AnE e
Oy s 9 Y T 2R X FRAEE
QA4 Foloq wi vhel o] A FA7A
23ste] 3% SLAM A3 7} SS feature THS
AHgste]l Felet AvtEt g b A RS
19 4 glr,

4. 28

g 7o e SS feature & ©]&
r

[e] S & 2~
e FAT £ Ak ®

o ol

=
AGEX 3} line feature 2
A BAE F5T F AT

1. S.-J. Lee, J.-H. Lim, and D.-W. Cho, “Robust Feature
Detection for Mapping and Localization of a Mobile
Robot Using Sparsely Sampled Sonar Data,” Advanced
Robotics, vol. 23, no. 12-13 pp. 1601-1616, 2009.

1608





