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Abstract In this paper a technology which gives directions to people and also localization of the robotic vacuum
cleaners inside some spacious buildings is developed. For this purpose, it is confirmed that which pattern has a small
error in dealing with the indoor localization with various RFID tag arrangements attached on the ground. This
experiment was conducted by using MT92(900MHz range Antenna) and ALR 9900+(Reader). As a result, the square
arrangement has the least error, 21.19cm, among other patterns which are diamond, rectangle and regular hexagon.
However, it is necessary to consider the number of tags in the unit area, from this point of view the regular hexagon
arrangement is the most efficient arrangement among other patterns because it needs only 6 tags in the unit area.
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Table 1. Specifications of ALR 9900+ and tags
Model Number ALR-9900+
Frequency 902 MHz ~ 928 MHz
Transmit Channels 50
Robust universal AC-DC Power
Power converter, 100~240 VAC, 50/60
Hz
Communications LAN TCP/IP, RS-232
4 reserve  polarity TNC
Antennas rTlonostatlc -po‘rts; circular or
linear polarization; near and far
field compatible
ISO/IEC 18000-6C complaint
RFID UHF operation
Tags (840-960MHz)

800-bits of Nonvolatile Memory
Dimensions 94.8 x 8.15 mm’
Thickness 0.25 mm
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Table 2. Specifications of MT-92 Antenna

Model Number MT-92 Antenna
Frequency 902 MHz ~ 928 MHz
Polarization Circular Type

Beam Width(3dB) 70 degree nominal
Input Impedance 50ohm

Size 213mm x 213mm
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Fig. 4. Confirmation principle of movement of an
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Fig. 5. Installation of the Antenna and an experiment
process
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Table 3. Results of the Rectangle tag arrangement

Rectangle Position Test Position | Error(cm)
1 2,2 2.86,2.57 30.95
2 42 4.57,2.57 24.18
3 52 4.88,2.57 31.78
4 54 5.6,4.8 30.00
5 34 3,5 30.00
6 24 2.44,4.67 24.05
7 1.4 1.66,4.75 29.38
8 2,6 2.11,6 3.30
9 3,6 4,6 30.00
10 5,6 5.5,6.5 30.00
Avg 29.36
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Fig. 6. 8th experiment result of the Rectangle tag

arrangement

Table 4. Results of the Square tag arrangement

Square Position Test Position | Error(cm)
1 2,2 23192 384
2 32 3.82,2.55 29.62
3 4,2 5,267 36.11
4 4,3 4934 2955
5 2,3 2833 2563
6 24 2.35,4.43 16.63
7 13 163,39 32.96
8 54 494.3 9.49
9 15 165 18.00
10 45 3.74.85 10.06
Avg 21.19
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Measured value : 2.3,1.92

Fig. 7. First experiment result of the Square tag
arrangement
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Table 5. Results of the Diamond tag arrangement

Diamond Position Test Position Error(cm)
1 2,6 2.6,5.8 18.97

2 35 3,5.67 25,08

3 4,6 4.29,6 8.70

4 5,5 5.44,5.89 29.78

5 4.4 4.86,4.86 36.49

6 33 3,4 30.00

7 6,4 6.25,5 30.92

8 53 5.43,3.71 24.90

9 6,2 6,3 30.00

10 6,6 5.78,5.56 14.76
Avg 24.96
Table 5& PFEE tag #lX|olA EA45 103] o]&A|
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Fig. 8. 3rd experiment result of the Diamond tag
arrangement
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Table 6. Results of the Regular hexagon tag arrangement

Regular Position Test Position Error(cm)
hexagon

1 4,5 4.21,4.57 14.36
2 6,5 6.26,4.31 22.12
3 7.54 7.71,4.27 11.46
4 6,3 6.13,2.6 12.62
5 4.52 4.69,1.46 17.17
6 2.5.2 3.11,1.82 19.08
7 2.54 2.79,2.91 33.84
8 2,5 2.72,427 39.24
9 7.5,2 6.69,1.38 30.60
10 43 4.06,2.25 22.57
Avg 22.31
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4th experiment of the Regular hexagon
Actual value : 6,3
Measured value : 6.13,2.6

Fig. 9. 4th experiment result of the Regular hexagon
tag arrangement
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Table 7. The number of tags of the unit area

The number of tags

Arrangement shapes .
& P of the unit area

Rectangle 6
Square 9
Diamond 5
Regular hexagon 6
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