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Indoor Self-localization of a Mobile Robot using Infrared LEDs

OShunsuke Hijikata (Chuo Univ.), Kazunori Umeda (Chuo Univ.)

Abstract: This paper proposes a simple and robust method for indoor self-localization. Infrared LEDs are used as
landmarks. They are set at known positions, and a CCD camera on a mobile robot observes them and self-localization
is carried out. Acquisition of the position and orientation of the robot with two or more LEDs is formulated. The
nonlinear least squares method is applied. Experiments with a constructed experimental system evaluate the proposed
method. For four parameters, observation of two LEDs gives a good localization, and for six parameters, four LEDs.
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Fig.1 Indoor self-localization using infrared LEDs
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Fig.4 Directivity of LED and camera’s field of view
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Table 1
Standard deviation of LED with a fixed camera

Standard deviation [pixel]
a (horizontal) 0.017
b (vertical) 0.006
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Fig.10 Camera shift for error of LED detection
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Fig.11 Detected LED positions with camera shift

ZOMRE LD EIFEERES NS TES. 2
NI AT EEE LD EEZBND. £ 2
T, B AT EKEFHANEE) ST LED Z 81
L7-. ZOF1 % Fig.10 (2”9, 7 A T % 1[mm]
T OB EN XHC 20 [FIELAI L 7=, Fig 11 (281
AT, B AT EKETANZED LD TH
B DA B 2T A HHI L TE(L LTV 5.
KK ORE 7 [ OBLAMEIZ B#R A Y T,
ELRR & BLANE O EDEHER 22 RO T-. ZDfE
% Table 2 |Z/RT. 2O OMEIZY 7 E 7 &Lk
JETRYERMEIC 72> TN 5.

Table 2
Standard deviation of LED with camera shifts

Standard deviation [pixel]

a (horizontal) 0.169
b (vertical) 0.117
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Table 3 Five experimental conditions
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Fig.12 Positions of infrared LEDs
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