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Table 1. Rank of observability of different filters

Ideal EKF Std. EKF Line-based EKF
Non linear model 2 2 2
Linearized model 2 3 2
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Table 2. The value of noise models
Control Error Measurement Error
Type Noise
Model Oy 0w O« O
Constant Noise ~ 0.005m  0.005m 0.1m 5deg
5% of 5% of 2% of 2% of
Variable Noise linear linear  measurement measurement
velocity  velocity distance distance

59



re
H
0
=
OH
Lo
tob
)
<
=)

A -

Landmark,

e

——

- e o

c Raobot

Landmark,

Fig.1 Simulation environment. A mobile robot performs SLAM
with two unknown landmarks.

4. 8

= %%ﬂmb EKF SLAM Alx=®Hlo] Whiks % sl
Al gk =oE gt 1 FAAE 53 AF =g
o zpo]7} EKF SLAM Alz=®le] AxpAlo] mxi= o o
O3] =t AEE Faslon, [7]ollA Al vhel 2
o] Variable Noise Model S AF&3F 7 9-o] o]Z%¢l Ay}
F3ete AlEdEeld AAE IS F Advhe AES 99
pa=

AFELe 2 ATY F5 AF FAR Ad7]Hk(Line-

based)2] EKF SLAM A]Z~®l2] observability S 4]} A
ool s S8l o84 TS ATt dh
27|
AT (Egdtn 2EAEFY7]E A8

AANAAT /A G7E5d &
Prdel Ao FYHYL.

eI

1. R. Smith, M. Self, and P. Cheeseman, “Estimating uncertain
spatial relationships in robotics,” Autonomous Robot Vehicles,
1.J. Cox and G.T. Wilfon, Eds, New York: Springer Verlag, 167-
193, 1990.
S. Julier, J. Uhlmann, and H. F. Durrant-Whyte, “A New
method for the nonlinear transformation of means and
covariances in filters and estimators,” IEEE Transactinos on
Automatic Control, vol. 45, no. 3, 477-482, 2000
S. Thrun, W. Burgard, and D. Fox, Probabilistic Robotics.
Cambrigde, MA: The MIT Press, 2005
Guoquan P. Huang, Anastasios |. Mourikis, Stergios I.
Roumeliotis., “On the complexity and Consistency of UKF-
based SLAM,” |IEEE International Conference on Robotics and
Automation,4401-4408, 2009
Shudong Huang, and Gamini Dissanayake, “Convergence and
Consistency Analysis for Extended Kalman Filter Based
SLAM,” IEEE Transaction on Robotics, 1036-1049, 2007.
Tim Bailey, Juan Nieto, Jose Guivant, Michael Stevens and
Eduardo Nebot, “Consistency of the EKF-SLAM Algorithm,”
IEEE/RSJ International Conference on Intelligent Robots and
Systems, 3562-3568, 2006.
Guoquan P. Huang, Anastasios |. Mourikis, Stergios I.
Roumeliotis., “Observability-based Rules for Designing
Consistent EKF SLAM Estimators,” The International Journals
of Robotics Research, 2009
Lee, K.W., Wijesoma, W.S. and Guzman, J.
observability and observability analysis of SLAM.”

., “On the

60

First simulation with the constant noise model. Outer lines
represent the 3 sigma bound of the heading angle of a
mobile robot.
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Fig.3 Second simulation with the variable noise model. Outer
lines represent the 3 sigma bound of the heading angle of a
mobile robot.





