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Tab.1 Parameters of Simulated Time Series
% AMETT KRR % HBER T RS
5 25/mm?® 72 /mm?||  Hl 2%/mm®  Jj 2% /mm®
Slin 0.8 1.2 S3u 3.2 8.5
Slg 1.9 1.1 S4g 1.4 1.9
Sly 4.6 11.2 Sdu 21.0 12.0
S2k 1.2 2.5 Sb5u 12.9 7.8
S2u 10.0 23.5 S6g 0.2 2.5
S3k 0.5 1.0 S6u 4.8 12.2

L
T DR R 75 07 2% B3 5 e LA G B W R (mm e 2 1)

®2 BEGEMBEFISHETERYE

Tab.2 Parameter Estimations for Simulated Time Series

o MLE LS-VCE MINQUE
Wy 22 PR R I 75 Ty 22 RS Oy 22 PR R I 7 )y 22 IR 5 22 IR W 75 7 2

LEl /mm? /mm? /mm? /mm? /mm? /mm?
Sin 0.8140.02 0.95+0.13 0.80£0.04 1.124+0.38 0.810.07 1.10£0.39
Sle 0.91+0.02 0.89+0.14 0.900.05 1.0740.39 0.90+0.07 1.05+0.39
Sly 4.6540.04 10.0240.10 4.60+0.28 11.1043.00 4.60+0.07 11.1040.39
S2g 1.014+0.02 1.7640.15 1.004+0.06 1.98+0.58 1.0040.07 2.01+0.38
S2u 10.15£0.07 20.5240.47 10.0440.60 22.8346.31 10.04+0.07 22.76+£0.39
S3k 0.51+0.01 0.90+0.10 0.5020.03 1.00429.00 0.500.07 1.004+0.39
S3u 3.25+0.04 7.47+0.27 3.22+0.20 8.22+2.17 3.22+0.07 8.18+0.39
Sdg 1.0140.02 0.80+0.14 1.00+0.05 0.99+0.39 1.0040.07 0.99+0.39
S4y 21.2140.08 7.89+0.51 21.01£1.03 11.6546.04 21.0140.07 11.6840.39
S5y 13.0440.06 5.524+0.50 12.9140.64 7.76+3.88 12.914+0.07 7.81+0.39
S6E 0.20+0.02 2.4140.09 0.2040.02 2.49+0.38 0.2040.07 2.50+0.39
Sé6u 4.8340.05 11.3840.32 4,7740.29 12.484+3.26 4,7740.07 12.5040.39
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Tab.3 Results of Linear Regression Analysis of

Horizontal Direction Noises

AR wy, BB R we RS fSnCHEZER [;

RER R ERR R
AL S5 0.67 0.27 1.13 —0.04
P{H 1.08 X101 0.07 9.24 X107 0.85
A R AL 0.76 0.86
AR/ % 57 75

F4 KEFREEEFOBRF-—TLELDRASHER

Tab.4 Results of Linear Regression Analysis of Horizontal and Vertical Noises

B wy, HES wy

AR we, AR wy

AR fn. WA E fu AR fr, AR fu

wN i) WE N R fE R

[EEE S 6.28 2.43 8.03 9.70 0.68 6.61 4.12

P A 4.8X1073 0.23 9.47X 1071 4.44X10°° 0.81 6.21X101 0.14
TR R AL 0.60 0.68 0.78 0.70
WA/ % 36 46 61 49
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Fig.2 Scatter Plots of the Noise Variances in Different Components and Its Linear Regression
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Estimation Method and Correlation Analysis for Noise in
GPS Coordinate Time Series
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Abstract: This paper firstly compares and analyzes the effect of maximum like lihood estimation
(MLE) and least square variance estimation (LS-VCE) and minimum norm quadratic unbiased esti-
mation (MINQUE) in the variance component estimation of GPS coordinate time series noise. After
determining the minimum norm of two unbiased estimation method for the optimal estimation of noise
variance,the correlations between the noises in each direction are analyzed by means of unitary linear
regression,and the linear regression equations are determined. Experimental results show that, com-
pared with the least squares variance component estimation method and maximum likelihood estima-
tion method, MINQUE has a better estimation effect for the noise variances of GPS coordinate time
series.In addition, the influence of noise on the estimation of motion parameters of the station can be
reduced by using long span time series.Moreover,the same kind of noise in GPS coordinate time series
of each direction has more significant correlation and the correlation between flicker noise in north and
other directional flicker noises are better than that of white noises. The 40%-60% of the variance of
the vertical noise can be explained by the noise variance in the horizontal direction, and north noise va-
riance can explain the 60%-80% of change of the noise variance in east. The obtained linear regression
equation has practical value.

Key words: GPS coordinate time series; least square variance estimation; noise estimation; regression

analysis
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