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NLOS Detection and Mitigation Algorithm Using Received Signal Strength

Zhao Taiyang s Guo Chengan
(Faculty of Electronic & Electrical Engineering, Dalian University of Technology, Dalian, 116024, China)

Abstract: A new algorithm is proposed for detecting and mitigating non-light of sight(NLOS)
error in a time of arrival (TOA) based wireless positioning system. Received signal strength
(RSS) is employed to detect whether a TOA value contains NLOS error and mitigate it. When
the relationship between TOA and RSS in light of sight (LOS) situation is known, a possibili-
ty of NLOS can be calculated using the TOA & RSS measurement results which are provided
by a base station. Then the TOA measurement results can be trimmed using the possibility
mentioned above. Finally, the algorithm is implemented in a wireless positioning system. Ex-
periment results show that the algorithm can mitigate the effect of NLOS without increasing
times of measurements.
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Fig. 1 Configuration of experiment environment
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Fig. 2 Relationship between TOA &. AGC of LOS signal
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Table 1 Results of TOA measurement without correction

VAN« 2 3 11 13 15 18 21
TOA BELSMH  22.824.113.918.425.0 5.3 14.4
TOA M &fH 28.629.416.124.028.3 6.3 17.9

Wi 2 5.8 5.3 2.2 5.6 3.3 1.0 3.5

x2 RAXIBEESEHTOANEEE ns

Table 2 Result of TOA measurement with correction

VA 2 3 11 13 15 18 21
TOA EL5{H  22.824.113.918.425.0 5.3 14.4
TOA U Eff  26.526.413.921.426.9 5.3 16.0

Y8 15 22 3.7 2,3 0 3.0 1.9 0 1.6
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Fig. 4 Results of positioning method with and without

RSS compensation

RIHMTHNE EERIGLE R, &
FH I B S P2 R 22, B 30 YR SIS B 1 o v 2
RGN BB Z 2 E. NFR3 i,
B 1AL 11 Ah 0 HA &S A7 A SCER Y SR
RSS KM TOA JE A7 J7 25 1Y 8 0K BE# b B R
FH TOA & i &5 2 AF . X FALE 11, R A
SCHE W E AL G R G T E S e M E . B
FE 11 507 B AL, Bk 5 3L 2 (R A FE B4 . (H TG

ARSI BA AR R S T R . KRR
R T TOA M5 {8 152 22 A K45 DL T - RSS {E 41
A TRORE . BT AR EAT TOA R 22 & 1LY,
BAE RSS 1 0800 TOA {EHEAT T ER B IE .
168 TE 45 2R 1 % 25 KT S DML A9 1R 22 X R AL I A T
AL TERCR AR H X I = 58 1R 22 1
ZIN AR SCEEER I R 3 B B B S A R T T DA AR
(1 S2 B 2 SRR - X P AR A 2 HE A R
x3 AMHEMFENEHEMRELER

Table 3 Mean positioning error of two positioning methods

fr B 2 3 11 13 15 18 21

T 1E 1.481.540.26 2.68 1. 66 1. 80 2. 74
ALEHBIERS 0.761.030.551.750.601.26 1. 37
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