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Location algorithm based on Wi-Fi fingerprint and Random Forest
HAN Xuefa, WU Fei, SHI Yaojia, HU Rui, NIE Dawei
( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the influence of the similarity of Wi—Fi signal strength on indoor positioning, this paper proposes an indoor
positioning algorithm based on Wi-Fi fingerprint and Random Forest. The algorithm uses Wi—Fi as a signal source to construct the
Wi-Fi fingerprint library by receiving signal strength indication and basic service set identifiers, thereby establishing a Random
Forest model for indoor location sensing. The simulation results show that the positioning error of the algorithm is about 2.26 m.
Compared with similar algorithms, it has better performance in execution time and positioning accuracy, and the accuracy of the

algorithm is improved by about 3.2%.
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Fig. 1 Flow chart of Wi-Fi fingerprint positioning technology
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Fig. 3 Algorithm flow chart in this paper
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Tab. 1 Part of the information of sample set C

Loction RSSI_BSSID
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Tab. 2 Part of the information of sample set D

Location AP, AP, AP, AP, AP
(xy,51) - 46 - 49 -52 -53 - 56
(%y,5,) —43 - 47 - 48 -52 -55
(%3,53) - 45 - 48 - 50 - 54 -57
(%) =39 -4 - 44 - 48 - 53
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Tab. 3 Experimental records to determine the value of N
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Rk s FEANL e i FENL Y2k T FEAL VIR i
PR#E/m BflE/s  BFlE/ms R%/m WFE /s HHE/ms R%/m BflE/s  BFlE/ms

HF 5 2.467 1.89 5.45 2.459 1.94 5.99 2.477 1.97 5.23
R AL 10 2.373 3.91 9.50 2.364 3.98 9.61 2.337 3.98 6.72
FodN 15 2.322 5.89 10.10 2.340 5.94 13.30 2.329 5.95 12.50
Fl Wi-Fi 20 2.293 7.96 15.60 2.276 7.77 17.50 2.283 8.00 14.70
FREI 25 2.284 9.96 18.50 2.269 9.93 24.10 2.269 9.91 19.90
FEAL 30 2.268 11.90 25.50 2.256 11.70 23.40 2.270 11.90 23.10
Fik 35 2.265 13.90 28.20 2.268 13.70 26.30 2.266 13.80 20.10
40 2.263 15.90 21.60 2.243 15.60 32.30 2.273 15.80 27.40

45 2.257 17.90 41.50 2.256 17.90 33.00 2.244 17.90 36.70

50 2.246 19.50 44.30 2.259 19.70 38.60 2.241 19.90 40.10




57

YR, L HET WieFi S5 SURBEHLAARIO L B 105

H12 3 AT, B VB AAS BTG A, B0 g i 2
FIsF [ RTS0[0 4, 25 3G 0 o X T 5 67 RICR SR 1, 55
Ah e 2 DG B /1R 22 14 [R) AN i 22 W P A 7 st
], AT SR, X 3 YRR iR 22 U R
K 4 Fis,

250 2.467
E240
A4
oK
g 2.358
i 2.30

- 2.266
2.284 2.252
2.264 29260 2249
220 A A L A )
0 10 20 30 40 50
NAER/N

4 THENEBHRRE
Fig. 4 The effect of determining the N value
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Fig. 5 Comparison of forecast time
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Fig. 6 Algorithm accuracy comparison chart
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