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A Novel Non-Line-of-Sight Identification Algorithm
Based on Skewness

ZHANG Hao'? ,LIANG Xiaolin' ,LYU Tingting' ,XU Lingwei'
(1. College of Tnformation Science and Engineering, Ocean University of China, Qingdao 266100 , China;

2. Department of Electrical and Computer Engineering, University of Victoria, Victoria V8W 3P6 , Canada)
Abstract : Non—-line—of-sight( NLOS) propagation can severely degrade the reliability of communication
and localization accuracy in indoor ultra—wide—band( UWB) positioning systems. It was important to dis-
tinguish NLOS for positioning precision. For this problem ,a novel NLOS identification technique based on
skewness is proposed, which is one of the channel statistics. The IEEE 802. 15. 4a channel models are
employed for simulation. Skewness can be well modelled as a log—normal distribution especially in the
indoor and office environments. Subsequently, a likelihood ratio test for Probability Density Function
(PDF) is used to identify LOS/NLOS. The simulation results show that skewness can better distinguish
the channel state with up to 99. 99 percent accuracy on the quiz responses in the indoor office environ-
ments. Localization accuracy is expected to be improved by incorporating the NLOS identification results
into the positioning module.
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Fig. 1 The curve fitting line of skewness
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Fig. 2 Normal distribution test of skewness
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Table 1 The fitting parameter values of PDF for
skewness in different channel model

friE FHE brifE2E
CM1 2.310 6 0.291 4
CM2 1.767 9 0.248 8
CM3 3.017 9 0.250 1
CM4 1.3219 0.1529
CMS 2.4579 0.240 2
CM6 2.400 6 0.230 6
cM7 2.297 4 0.400 7
CM8 0.779 4 0.052 7
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Fig.3 The PDF of skewness in indoor residential environment
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Fig. 4 The PDF of skewness in indoor office environment
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Fig.5 The PDF of skewness in outdoor environment
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Fig. 6 The PDF of skewness in industrial environment
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SIUTHGR A, £ X RN EMHFAE T, 0 &
PLEET K MED . RMS fi) NLOS FRE5 X 4334 2 A
ARSCHR TR ) D7 7 (AN AEE (CM5 (LOS) 5 CM6
(NLOS) ) Bk . S IE#IX 70 N K& 85 (CM1/
CM2) FIME R 4351 4183, 38% .85.22% , 1IEH X 73 =
AN FREE (CM3(LOS)/CM4 ( NLOS) ) i HE 243 5]
4999.99% . 99.99% , iF #i X 43 Tl ¥F 5% ( CM7
(LOS)/CM8 ( NLOS)) i # % 43 5 2 99.99% |
99.99% , FEX =FPEREE T RS, il
P2 T LUE R, 76 BSR4 S
S IEH X - F ARSI ME SR B e, 73R 2
FEARY A RE LT, S AT LIS 2B S A IE R R
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Table 2 Probability of correctly distinguishing the channel state with various methods %
ER7S CM1 cm2 CM3 CM4 CM5 CM6 CM7 CM8
MED 55.94 75.24 84.14 94.47 96. 67 96.56 98.98 99.99
RMS 52.59 82.84 71.65 91.15 94.82 92.11 98.99 99.85
NSP 75.25 82.59 84.99 89.13 82.71 85.04 99.99 99.91
K 80.52 84.55 97.83 98.31 72.55 62.77 99.05 99.87
S 83.38 85.22 99.99 99.99 48.29 61.51 99.95 99.99
K-RMS 71.53 81.16 90.33 96.70 89.20 87.89 99.96 99.90
MED-RMS 60.49 84.47 89.30 97.02 98.94 92.37 99.99 99.99
K-MED-NSP 80.50 84.10 99.80 99.30 94.60 91.40 99.99 99.99
K-NSP-RMS 82.80 85.40 99.99 99.99 92.90 97.00 99.99 99.99
K-MED-RMS 80.10 87.00 99.99 93.30 97.92 98.20 99.99 99.99
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