DEBEris

== 09-34-12-19 24183 =4 °09-12 Vol.34 No.12

}ﬂklx_t: _?,]j] 2_'2_261 Z13 - SER) uh:g
A WA, AW
A Method to Improve Location Estimation of Sensor Node
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ABSTRACT

Existing methods to measure are based on ToA (Timer of Arrival), RSS (Received Signal Strength), AoA
(Angle of Arrival) and other methods. In this paper, we propose a compensation of ToA and RSS methods to
measure more precisely the distance of nodes. The comparison experiments with the traditional ToA method
show that the average error value of proposed method is reduced 30%. We believe that this proposal can

improve location estimation of sensor nodes in wireless sensor networks.
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2.3 AoA(Angle of Arrival)
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Table 1. Distance and RSS(indoor)

Ag)(m) | RSSI(dBm) Ag)(m) | RSSI(dBm)
30 97.25 330 63.0
60 87.1 360 67.4
90 79.2 390 63.5
120 75.0 420 62.0
150 68.0 450 64.0
180 73.0 480 58.0
210 74.0 510 63.0
240 72.0 540 62.0
270 70.3 570 60.0
300 68.0 600 56.25
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Fig. 1. Scatter Diagram of Distance and RSS(Indoor)
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Table 2. Relationship between Distance and RSS(Indoor)
T 7 7 4
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3742 Diam) = 397 + 91.2 * RSS(dBm) '
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Table 3. Results of ToA and RSS(Indoor)

ToA RSS

TE | P e Ten (=9 [ en
=] 49.5 48 -1.5 38.8 -10.6
A=) 158 161 +3 164.1 6.1
LE 215 217 -2 1739 | -41.1
S 227 229 +2 2046 | -224
== 303 305 +2 779 | -225.1
== 313 321 +8 204.6 | -108.4
==Y 360 364 +4 3165 | -435
RE 482 485 +3 2477 | -234.3
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Table 5. Distance and RSS(outdoor)

A2l(m) | RSSIdBm) | #(m) | RSSI(dBm)

0 111.00 55 53.82

1 78.63 6 50.55

2 69.21 6.5 44.19
2.5 63.13 7 51.05

3 62.78 75 43.76
35 59.21 8 52.14

4 56.17 9 48.43
45 55.74 10 41.23

5 56.76
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Fig. 2. Scatter Diagram of Distance and RSS(Outdoor)
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Table 6. Relationship between Distance and RSS
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Table 7. Results of ToA and RSS Compensation(Outdoor)
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