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Indoor Single Camera SLLAM using Fiducial Markers
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(Hyon Lim, Ji Hyuck Yang, Young Sam Lee, and Jin Geol Kim)

Abstract : In this paper, a SLAM (Simultaneous Localization and Mapping) method using a single camera and planar fiducial
markers is proposed. Fiducial markers are planar patterns that are mounted on the ceiling or wall. Each fiducial marker has a unique
bi-tonal identification pattern with square outlines. It can be printed on paper to reduce cost or it can be painted using retro-reflective
paint in order to make invisible and prevent undesirable visual effects. Existing localization methods using artificial landmarks have
the disadvantage that landmark locations must be known a priori. In contrast, the proposed method can build a map and estimate
robot location even if landmark locations are not known a priori. Hence, it reduces installation time and setup cost. The proposed
method works good even when only one fiducial marker is seen at a scene. We perform computer simulation to evaluate proposed

method.

Keywords : SLAM, fiducial marker, mobile robot, extended Kalman filter, localization, map building
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(b) Location estimation framework.

(a) Probabilistic map

I3 1. [2}2] MonoSLAM.
Fig. 1. Figures from MonoSLAM[2].
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Fig. 4. (2 Fiducial markers that are printed easily by a laser print. (b
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reflective fiducial markers with a IR light.
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Fig. 5. The form of fiducial markers [20] that are used in this paper.
Patterns in the black square are identity numbers.
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Fig. 7. The error histogram of the sensor used in this paper.
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IV. Simulations

B Ao = Aere) fiducial "FAE ©]8-3F SLAM 2] A%
& AFH RIS Soto] Wrigith 2o A oM
9 149} 2L 90mx80m Z7)¢] FHYE HEY HRE
7 7P E3el tigte] EKFE ©]-8-3t fiducial mHA 7]¥F
_0,] SLAM% _rz‘sg@—q._ _1,3_‘4 Nﬁloﬂ}q}: Nxﬂ )\H:,HE o) _/’:
oD SLAME ol§stel F4E uiste] vig ol
o S AsE = ¢ 4 2

AgoMe Fhulzte] AN BE W
view(FOV)§tell Tzt Q—E ducial WFA9] A+E HEA7|H
A At H}HJ—J “d(robustness) S ASerh AL F
g FEIE g

(o

3ol o
9 gee %Xg S Bk F A FEoAE ohe]
IR S 102 F O KA TS U2 &

ST A A FEAAE o)A A8 wrh o A8 ol

E‘_ orj‘i ‘)l: }\H:]-
1. Simulation Setup
Fiducial 7}49] 9X& APdol AA31A] edevh vyl 2
ojdd mRoRel A AR Axe) B usle] g Aok
Eashs AT 1 4RE olg3Th F A4 74 A
st mh7iA 2 23o] Abde] Werkae] ARE o 5 gls
A} ).
B o1& 2R 719 Aok 2200 dld kg vhepic,
A 2Ee QY WEY A 27

el 232 - e 28 A
o] el gler AHdj £ B A 2= A 3l
239 Nzﬂ gu= &4 o Q—E% 0y «]YSH/ﬂ(eg,

A oled BEe we
&% % zgse] a 2R 4 19)% o] wUY
Ak,

E 12X 7173 Az gt deu]E.
Table 1. Parameter that models mechanical constraint of mobile robot.
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2. Simulation results
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