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An Efficient Localization of Mobile Robot in RFID Sensor Space
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Abstract : This paper presents an efficient localization scheme for an indoor mobile robot using RFID tags on the floor. The mobile
robot carries an RFID reader at the bottom, which reads the RFID tags on the floor to localize the mobile robot. Each RFID tag on
the floor stores its own absolute position which is used to calculate the position and velocity of the mobile robot. Locating the RFID
tags on the floor, which constructs an intelligent sensor space, may require several factors to be considered: economics, feasibility,
and accuracy. In this paper, the optimal allocation scheme of the RFID tags on the floor to satisty the accuracy constraint has been
proposed and verified by the experiments. Based on the RFID reading, the mobile robot navigation has been successfully
demonstrated to avoid obstacles and to reach the goal within a pre-specified time.
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Fig. 1. Types of position estimation systems.
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Fig. 4. Position and velocity of a mobile robot.
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Fig. 5. RFID tag allocation and reader’s recognition area.
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(b) Triangular pattern
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Fig. 11. Allocation of RFID tags and the recognition area of reader.
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Table 1. Characteristics of path-1 and path-2.
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Table 2. Position estimation data of path-1(simulation).

Pasition vl g AE
X Y X Y X Y
0.2 08 02 0.8 02 0.8
0.27 0.8 03 0.8 0.28 0.8
034 0.78 03 0.8 033 0.8
04 0.76 04 0.8 04 08
048 0.73 05 0.7 0.5 0.7
0.56 0.68 0.6 0.7 0.6 0.7
0.61 0.63 0.6 0.65 0.63 0.6
0.66 0.58 0.65 0.6 0.65 0.6
0.7 0.52 0.7 0.5 0.7 0.5
0.74 0.46 0.75 045 0.75 045
0.76 0.42 0.8 04 0.75 04
0.78 0.37 0.8 04 0.8 04
0.79 031 0.8 03 0.8 03
0.8 02 0.8 02 0.8 02

E 3. Path-20] HE HA FHA
Table 3. Position estimation data of path-2(simulation).

Position Qe a3
X Y X Y X Y
02 0.2 02 02 0.2 02
0.27 0.21 0.3 02 0.28 0.2
0.35 022 03 025 033 025
042 025 04 02 043 02
0.48 0.29 0.5 025 0.5 025
0.52 032 0.55 03 0.5 03
0.58 037 0.6 04 0.58 04
0.60 041 0.6 04 0.6 04
0.63 045 0.6 04 0.63 04
0.67 0.54 0.7 0.5 0.68 0.5
0.70 0.62 0.7 0.6 0.7 0.6
0.70 0.69 0.7 0.7 0.7 0.7

(a) RFID reader

(b) RFID tag

7% 12, A Al AHSE RFID Al 2FL
Fig. 12. RFID reader and tag for the experiments.
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(a) Mobile robot

(b) RFID antenna
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Fig. 13. Mobile robot for the real experiment.
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Table 4. Position estimation results for path-1.

(2) Monitoring program {(b) RFID sensor space

a9 14 ZUEE Z2 a3y} RFD A F3E
Fig. 14. Monitoring program and RFID sensor space.

9Ng FASRE T2 RFD AA B0E Uehia
th BE APz Ageld 483 Tt 01sg V|
Fow muld 3ol 9XE F4a T, AUFeeh Azt
g o ©jE TRl F 4,50 2 A3 Ak
AAFA) AR A 229 ANk 49 94X
ko) HolFALhE T A B 4 ok 2¥ 158
53 g WX Pejol we FHoxe) AEg adze
AR} a8 100149 2o AAHEZ RFID tags i
A AR W 2 23} BolETE A A € 5 ok

0.2 0.8 0.2 0.8 0.2 0.8 0 0
0.27 0.8 03 0.8 0.28 0.8 0.03 0.01
0.34 0.78 03 0.8 033 0.8 0.045 0.022

04 0.76 04 0.8 04 0.8 0.04 0.04
048 0.73 04 0.8 0.5 0.7 0.11 0.036
0.56 0.68 05 0.7 0.6 0.7 0.063 0.044
0.61 0.63 0.6 0.6 0.6 0.6 0.031 0.031
0.66 0.58 0.6 0.6 0.65 0.6 0.063 0.022

0.7 0.52 0.7 0.5 0.7 0.5 0.02 0.02
0.74 046 0.75 0.45 0.75 045 0.014 0.014
0.76 042 0.8 04 0.75 04 0.044 0.022
0.78 0.37 0.8 04 0.8 04 0.036 0.036
0.79 031 0.8 03 0.8 0.3 0.014 0.014

0.8 02 0.8 02 0.8 0.2 0 0

X 5. Path2¢l] thet 91X
Table 5. Position estimation results for path-2.

473

0.27 0.21 03 0.2 0.28 . 0.031 0.014
0.35 0.22 04 0.2 0.33 0.25 0.053 0.036
042 0.25 04 03 04 0.2 0.053 0.053
048 0.29 0.5 03 0.5 0.25 0.022 0.044
0.52 0.32 0.5 03 0.5 03 0.028 0.028
0.58 0.37 0.6 04 0.58 04 0.036 0.03
0.60 041 0.6 04 0.6 04 0.01 0.01
0.63 045 0.7 0.6 0.6 04 0.163 0.058
0.67 0.54 0.7 0.7 0.68 0.5 0.162 0.041
0.70 0.62 0.6 0.7 0.7 0.6 0.12 0.02
0.70 0.69 0.7 0.7 0.7 0.7 0.01 0.01
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