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UWB single station localization based on Bayesian Compressive Sensing

XIE Chengyao, WANG Daming
(Information and Systems Engineering College, Information Engineering University, Zhengzhou Henan 450001, China)

Abstract: Impulse Radio-Ulira Wideband(IR-UWB) can achieve wireless localization in a higher
accuracy, whereas there exists an ADC bottleneck problem. Using Compressive Sensing(CS), signal
sampling rate can be significantly reduced. An algorithm based on Bayesian Compressive Sensing(BCS) is
proposed with UWB single station for localization. The receiving nodes adopt L-shaped antenna array to
sample the signal compressively; the signal could be reconstructed by using BCS algorithm, and the signal
delay parameters are estimated. The location information can be solved by the localization algorithm. The
simulation results using IEEE 802.15.4a signal model indicate that the proposed method can obtain the
positioning accuracy of decimeter level at 20% of the Nyquist sampling rate.
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Fig.2 Sampling and reconstruction process for UWB signal
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Fig.3 Comparison of reconstruction algorithm in different SNRs
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Fig.4 TOA estimation comparison of reconstruction
algorithm in different SNRs
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