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An optimization method of UWB ranging based on pulse
response disambiguation and reconstruction
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Abstract: The UWB ranging technology is widely used in the industrial field because of its low power consumption and high security.
Due to the attenuation of penetration and multi-channel reflection of UWB pulse signal in industrial non line of sight (NLOS) scene, the
direct path signal attenuation and multi-path delay will reduce the positioning accuracy of the system. To solve this problem, a
disambiguation and reconstruction algorithm is proposed, which is based on UWB channel impulse response by modeling UWB signal
transmission and response. This algorithm analyzes the channel impulse cluster signals by Poisson distribution and enhances the
characteristics of the head path signals representing the linear propagation distance. Therefore, it realizes the extraction and separation of
the direct path signals under complex multipath interference, which improves the identification accuracy of signal arrival time and reduces
the UWB ranging error. Furthermore, we simulate the UWB channel response according to the IEEE802015. 4a standard and establish
the experimental research system under different sheltered environments. Simulation and experimental results show that the proposed
disambiguation and reconstruction algorithm can significantly improve the positioning accuracy in the multi-interference environment.
Especially in the industrial NLOS scene with multiple reflectors and multiple obstructions, the error can be reduced by about 79. 1%
compared with threshold method.
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Fig. 1 Signal propagation model in real space
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Fig.2 Channel impulse response in different scenarios

(b) Severely disturbed environment

1) I T B BFE N EA P T

HITTSC CIR {55 4540 1) .3) HF5E Al 1, NLOS 37 5%
N,CIR &% DP 5504 2 12 4R 3 R ER £,
WP 2o SRR 4TS 0 P MR EL 81 RS /INTT DL SR AE 15 42 DP i
PRy AT B, RIH IS 9 F2 W{H LL B8R K, DP 3 307 i 0
BT BEME AR 3 3ok 1 B G ) A I T I AR BURE 1 E
A

BohricH CIR B P A IR 3 . B

dloc € [O0,R],

pi(loc £e) < p,(loc) N p,(loc) > u(e) (3)
L. R NES v (1) KIE,p,(loc) Jy CIR IE{H, Al £ 4%
Gy, loc ARG ETTERALAR GBI 5 loc FEES R e 1Y
TE A X A A, 4% U (E p, o T AR 2420 iR IR
e Aoy winik M e = 2,

08F

0.6F

H— AL iE{E
o
&~

0.2

I} [8]/ns
B3 X T ke 1 2 4% 43 e dEA T AR IE

Fig.3 Peak marking of channel impulse response

multipath components
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Fig. 6 Reconstruction factor based on multipath time delay
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