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Abstract:Multipath error is a main influence on high-precision GPS dynamic deformation monitoring results as it is
difficult to be mitigated by difference observation in most of applications. A method called EMD-ICA with reference
signal is proposed. It combines empirical mode decomposition(EMD) with independent component analysis(ICA).
The test shows the effectiveness of this method.
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Tab.1 Correlation coefficients between two days consecutive multipath series
1—2 2—3 3—4 4-—5 5—6 6—9 9—10 10—11 11—12 12—13 13—14 14—15
X 0. 898 0. 888 0. 892 0. 865 0. 888 0. 857 0. 604 0.692 0.901 0. 898 0. 897 0. 884
Y 0. 828 0. 881 0.893 0. 863 0. 885 0. 836 0.595 0.739 0.924 0.927 0.916 0.904
H 0.924 0.931 0. 945 0.877 0. 944 0.909 0.699 0. 837 0.937 0.939 0. 940 0.916




L i e P DI2

x/mm

db8
100 fopr e A a e e A e A o s DS

SOWWWWWD]

0 1 2 3 4 5 6 7 8 X0
1 , time/s

2 X
3 X Fig. 2 Multipath series of X direction

. X.Y.H3 i A A TR T R T |

(

RMS)

SmmsH IOmmo 0 L n L i L i " \

50

’ ’ time/s
% , , 3 X

, ( 10 ), Fig. 3 Coordinate series of residual after repetitive

Modeling in X direction

2 1

Tab.2 Correlation coefficients of multipath series between the first day and subsequent days

1—2 1—3 1—4 1—5 1—6 1—9 1—10 1—11 1—12 1—13 1—14 1—15

~

H

0.970 0.966 0.933 0.872 0. 888 0.878 0.707 0.592 0.572 0.586 0.572 0.574
0.916 0. 906 0.878 0. 808 0.799 0.813 0.549 0. 446 0. 434 0. 458 0. 455 0. 455
0.970 0.969 0. 950 0.867 0.862 0. 864 0.668 0.632 0. 637 0. 625 0.612 0. 620
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Fig. 4 Spectral analysis results of multipath errors
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3 . RMS
Tab.3 RMS of coordinate series before and after mulipath correction mm
X Y H
C R C R C R
2 3.383 0.821 0.717 3.536 1. 509 1. 054 11.584 3.191 2.729
3 3.203 0.871 0.775 3.322 1. 591 0.914 11. 33 3.313 2.377
4 3.125 1. 205 0. 819 3.322 1. 795 0.952 10. 781 4.193 2.719
5 2.855 1. 651 0. 804 3.196 2.214 1. 035 9. 959 6.45 3.018
6 2.914 1. 547 0. 855 3.165 2.257 1.063 10. 242 6.513 2.965
9 2.931 1. 601 0. 878 3. 226 2.192 1.113 9.713 6.552 3.392
10 2.932 2.44 0.924 3.588 3.489 2.134 9.235 9.517 3.051
11 3.166 2.956 1.577 3.684 3.914 2.296 9.097 9.941 2.771
12 3.395 3.125 1.693 3. 747 3.988 2.389 9. 605 9.948 3.797
13 3.066 2.937 1. 319 3.692 3.875 2. 347 8.98 10. 008 3.308
14 3.028 2.973 1. 408 3.6 3. 838 2.303 8.956 10. 151 4.925
15 3. 257 3.057 1. 451 3.322 3. 883 2.249 9.42 10. 121 3.761
.C .R EMD-ICA B
4 EMD-ICA
Tab.4 Correlation coefficients of multipath series between the correction of EMD-ICA and the actual sequence
2 3 4 5 6 9 10 11 12 13 14 15
X 0.978 0.971 0. 966 0.961 0.958 0. 956 0.958 0.891 0.923 0.938 0.915 0. 950
Y 0.955 0.963 0.958 0.946 0.942 0.939 0.821 0. 840 0.842 0.817 0. 802 0. 864
H 0.971 0.977 0. 968 0.953 0. 959 0.953 0. 945 0. 957 0.919 0.931 0. 845 0.918
GPS s
4
EMD ,
ICA , ICA
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