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( Location Error Reduction method using Iterative Calculation in UWB
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Abstract

In Ubiquitous Society, accurate Location Calculation of user’s device is required to achieve the need of users. As the
location calculation is processed by ranging between transceivers, if some obstacles exist between transceivers,
NLoS(Non-line-of-Sight) components of received signal increase along with the reduction of LoS(Line-of-Sight)
components. Therefore the location calculation error will increase due to the NLoS effect. The conventional location
calculation algorithm has the original ranging error because there is no transformation of ranging information which
degrades the ranging accuracy. The Iterative Calculation method which minimizes the location calculation error relys on
accurately identifying NLoS or LoS condition of the tested channel. We employ Kurtosis, Mean Excess Delay and RMS
Delay spread of the received signal to identify whether the tested channel is LoS or NLoS firstly. Thereafter, to minimize
location calculation error, the proposed lterative Calculation method iteratively select random range and finds the averaged
target location which has high probability. The simulation results confirm the enhancement of the proposed method.
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Table 1. NLoS / LoS Identification Performance.
Ad 29 Kurtosis MED RMS-DS Joint
a2 786% 74.3% 61.7% 81.8%
(LOS) | 0 X (] . 0 R 0
QLH §‘7g 0, 0, 0, )
NS, 83.2% 779% 76.1% 84.3%
NEARA )
S) 99.0% 885% 736% 97.9%
ALELA S
}&50273 9%6.7% 86.3% 89.0% 95.9%
]
LS 66.3% 98.2% 93.9% 989%
PSR v
NLAS) 714% 95.2% 90.7% 97.8%
)ég %73 O, 0, 0O, G,
L) 983% 88.3% 98.3% 88.2%
Al
%?Li? 98.4% 100% 100% 99.9%
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