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Background

1 GNSS is actively used in many fields:

« Structure Health Monitoring
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Seismology

GEONET Stanon 0133/Tokachi-oki Earthquake
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(Ye et al., 2015)
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Background

O Classic multipath mitigation methods:

1. Sidereal filtering (SF)
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Look up MP corrections in time domain
« Advantage: good MP mitigation effect

« Drawback: cumbersome to implement
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2. Multipath Hemispherical Map (MHM)

(Dong et al., 2016)

Look up MP corrections in coordinate domain

« Advantage: easy to implement

- Drawback: not effective for high-frequency MP
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Method

d ML-based spatial interpolation
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Data | 4.27 m | 4

O Short baseline from Curtin University

1. 2021 244-273 (30 days)

6.15m

8.42m

2. 1 Hz sample rate
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3. GPS dual-frequency

(All photo copyrights are reserved by Curtin GNSS-SPAN Group)
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Data processing

ML

target

RTKLIB conversion Low-pass filter‘ Model setup

=

RINEX DD » SD
residuals residuals

5 days’ residuals before the target day are used
for MP modelling (Dong et al., 2016)

2. P1,P2,L1and L2 MPs are all modelled

3. Residual reduction & positioning are compared
among SF, MHM and ML methods
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Multipath mitigation

O Residuals of satellite G23 on DOY 273 (CUCC)

— Filtered — SF = MHM - ML
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Multipath mitigation

1 Residual reduction rate over all days
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ML method performs best regarding residual reduction.
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Positioning test

O 6h positioning results of CUCC on DOY 273

(MP models are applied to data processing)

1. MP induced errors are effectively mitigated
with ML-based method

2. Positioning precision improves ~20%

ETH:urich

Institute of Geodesy and Photogrammetry

N

East (cm)
o

1
N

North (cm)
o

1
N

Up (cm)

N

- 01aem

0.14 cm

R R e B e

0.15cm

TR P R

0.14 cm

NG

N

0.24 cm

Ll

A o »~ o A

.18. -

.19. -

20

S
Time (hours)

22

23

24



Conclusion

1. We proposed a ML-based spatial interpolation method for MP mitigation
2. It can achieve ~50% residual reduction rate for all observables

3. It can effectively mitigate the MP errors in positioning results with an

improvement of ~20%
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